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PREFACE

The Vulnerability Model (VM), a computer model developed by Enviro
Contreol, Inc. for the U.S. Coast Guari, simulates the development of
hazardous materials spills and computes the consequences to people and
property from resulting fires, explosions, or toxic vapors. It is being
developed as a major component of the U.S. Coast Guard Risk Management
System for evaluating the cost-benefits of alternate means for reducing
the risks and consequences of marine accidents involving hazardous mate-

A rials. Recently the U.S. Coast Guard has adopted Population Vulnerability
. Z} Model (PVM) as the official name for the model. This change has not been
cF incorporated in this report and VM is used throughout, a name which is

: synonymous with PVM.

The VM has undergone a phased development. This report describes the
work under the latest phase, which is to prepare the VM for operational
use. The work was performed under the overall technical direction of
. A Dr. Michael C. Parnarcuskis, the U.S. Coast Guard Project Officer, wi
o : must be given credit for the basic operational concepts developed and in-
' corporated in the VM and reported here. Particular mention is made of his
role in the design of the User Interface Module (UIM), a valuable addition
to the VM which transforms the highly complex VM simulation into an easy-
to-use analytical tool.

E ; Acknowledgement is made also of the contribution of Dr, Alan L.

> Schneider who assisted in selection of the chemicals for simulation amd-
provided data on the characteristics and transportation of hazardous
chemicals.

_ Finally, the efforts of John Remmert and Dr. Chi K. Tsao are gratefully
5 acknbwledged., Mr. Rammnert programmed the initial vegrsion of the Users
co i Interface Module, and Dr. Tsao did much of the work on the displays and
- contributed substantially to their documentation in Chapter IXI,
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Chapter 1
INTRODUCTICN AND SUMMARY

INTRODUCTION

This report describes the work performed during the past year to

prepare the U.S, Coast Guard Vulnerability Model (VM) for operational

use.

Four specific tasks were carried out:

e Development of the User Interface Module (UIM), an easy~to-use
conversational program which enables inexperienced or occasional
users to set up and run VM simulations easily and reliably with
little or no training.

¢ Development of a series of W outbut display routines which
display the results of VM simulations on CRT terminals or
hard copy plotters.

e Development of ready-to-use Geographical/Demographic files for
log Angeles and New York Harbors {(a file for New QOrleans al-
ready exists).

e Performance of a number of VM spill simmlations for selected
chemicals in 10s Angeles and New York Harbors to operationally
test the UIN/VM system and to provide a hazard ranking of the
selected chemicals.

The accomplishmentas of the four tasks are summarized in the Summary

section of this chapter and are described in detail in the follrwing chlp-‘
texrs (Chapters 2 through 5). Appendix A gives a brief description of ths
Vulnerability Model (UM) for readers unfamiliar with its characteristics
and its use. Nore complete information on the VN is provided in refer-
ances [l) through [5). ' ,

(1}

{2]

(3)

(4)

(5

Elsenberg, N. A., C. J. Lynch, and R. J. Breeding, Winerability Nodel:
A Simulation System for Assessing Damage Resulting from Marine Spills,
Final Report, (0G-D-136-75, NTIS AD-AOLS5 245, preparad by Enviro Cone-
trol, Inc., for Dapartmént of Transportation, U.S. Coast Guard, June
1975,

Rausch, A. H., N. A. Eisenberqg, and C. J. Lynch, Continuing Developmsent
of the Yulnerability Nodel..., Final Report, prepared by Euviro Con-
trol, Inc., for Department of Transportation, U.S. Coast Guard, Febru-
arcy 1977. '

Rausch, A. H., C. K. Tsao, and R. N. Rowley, Third-Stage Developsent
of the Vulnerability Model..., Final Report, prepared by Enviro Con-
trol, Inc., for Departmant of Transportation, U.S. Coast Guard., Juhe
1977.

Rowley, R. N., and A. H. Rausch, Vulnerability Nodel User's Guide,
Bnviro Control, Inc., October 1977.

a0, C. XK., and W. W. Perry, Nodifications to the Wlneradility
Nodel..., Final Report, prépared by Enviro Control, Inc., for Depart-
ment of Tranaportation, U.S. Coast Guard, March 1979,
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B. SUMMNARY

This section presents a brief summary of each of the four study tasks.
Following the task summaries is a summary of additional VM program modifi-
cations that were made to improve the utility of the VM output tables and

" to correct VM logic errors that were found during the course of the work.

l. User Interface Module (UINM)

The UIM has been designed and developed to meet general specifications
defined by the U.S. Coast Guard. It is a conversational program which
interacts with the user to help prepare the inputs and the files needed to
run the VM. Although it is a separate program from.the VM, it is linked ‘to
the VM and all instructions and commands needed to run the VM are provided
through the UIM. Instructions and explanatory material are built into the
UIM so that the program is essentially self-explanatory and, in general, a
user's manual is not needed to use the UIM. An abbreviated version of the
file preparation conversation is provided in addition to the detailed in-
structional version, to enable the more experienced users to run VM simu-
lations in as short a time as possible. Figure 1l-1 is a flow diagram of
the UIM illustrating its principal features and the key user optios.

A key feature of the UINM is its ability to augment the data provided
by the user, with information from its internal files, to provide a com-
plete, consistent, and correctly formatted set of inputs for the VM. This
internal data is data that is dependent on basic scenario inputs but is
particularly difficult for the ugser to acquire; e.g., flame speeds,
probit coefficients. Thesge data have been prepared in advance and placed
in the internal UIN Chemical Properties file. The UIN can perform VN
simulations only for those chemicals which have been ingerted in the UIN
and checked out in advance. Currently, there are 27 hazardous chamical
property sets incorporated in the UIN (see Table 2-2 in Chapter 2),

To validete its operational effectivencss, the UIN/VN system has been
successfully exercised by engineering-oriented personnel with no VN or
computer exparience. A Usex's Operational Manual has been published which
gives conplete {nstructions on how to access and operate the UIN {6). In-
vluded in the manual is a szection which explains and interprets the VN
cutput tables.

The UIN program documentation is provided in Chapter 2 below. This
includes the program information needed for maintaining and updating the
UIN as required to incorporate additional chemicals or user aids.

[6] Eanviro Control, Inc., User Interface Nodule (UIN) for U.S. Coast Guard
Vulnerability Nodel (VN): Draft User's Operational MNanual, prepared
for Department of Transportation, U.S. Coast Guaxd, June 1979,

1-2
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2. Graphical Displays

Graphical routines have been developed to display the major results of
the VM simulation on CRT terminals or hard copy plotters. Thirteen spe-
cific output displays have been developed, namely:

‘s Four isoconcentration displays

— irritation* threshold for puff and plume
— ;owet flammability limit for puff and plume

e FPour injury** displays

— toxic injury for puff and plume (outdoors)
— flash fire and explosion injury

e Four lethality*®** displays

-~ toxic lethality for puff and plume {outdoors)
— flash fire and explosion lethality

e One structural damage diaplay

All displays are in the form of isoconcantration or isofractional damage
contours overlaid on a schematic wmap of the geographical cells. Thus, the.

user obtains a visual accounting of which cells are affected, and to what
degree.

An additiuvnal feature of the displays is the option of changing spill
location, wind direction, or ignition center (whore applicable) interac~
tively without having to rerun the VN parametrically. This permits users
to economically and rapidly estimatoe the e¢ffect on damage of changes in -
these parameters.

To incorporate thae displays, the VM has been nodified with the addi-
tion of six new subroutines. At the user's option, the display data are
generated during the VN simulation and stored in a VN cutput file vhich can
bo called up and displayed anytime the user desires. Chapter 3 below de-
scribbs the display routines and their derivations and qiue' instructions
on how to usc the displays.

*“Irritation® is a discomforting but nonincapacitacing impairmont.
- Injury” is an i{upalirnent requiring hospitalization.
seeviothality” implies imme: ate and lasting total incapacitation.

1-4
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3. Geographical/Demographic Files*

A methodology has been developed for generating Geographical/Demo-
graphic files to satisfy arbitrary specifications on the number of cells
and the general location of the file. The key element of the methodology
is a computer program which searches the census MEDList tape and identi-
fies all census block groups that are located within a quadrilateral
defined by a central point plus and minus a Ax and a Ay. The user ini-
tially inputs the quadrilateral which encompasses the appropriate area ne
is interested in. He ther examines the results and repeats the process
with a modified quadrilateral until he obtains the number of cells desired
for the file. The maximum size of the Geographical/Demographic file that
can be processed by the VM is 400 cells.

To reduce file generation cost and to overcome tape reading problems
caused by differences in IBM and CDC software, intermediate MEDList tapes
have been created which contain only those portions of the MEDiList encom-
passing the harbor areas of interest. These intermediate files are then
searched as described, to create the specific file limited to the parti-
cular area and number of cells desired.

Intermediate MEDList files were created for the New Yorxk City and los
Angeles areas. Three Geographical/Demographic files, each containing
slightly less than 400 cells, were then created for the two cities: one
for los Angeles Harbor (San Pedro/Long Beach and the area immediately
north of the harbor) and two for New York Harbor (the Perth Amboy vicinity
and the lower Brooklyn/Coney Island area). Tegether with the New Orleans
Geographical/Demographic file, there are now four ready-made Geographical/
Damographic files available for VM users.

Chapter ¢ of this document describes in detail the generation and the
characteristics of the Geographical/Demographic files,

*The Geographical/Demographic file consists of a file of census block
groups or enumeration districts for a given geographical area. For each
¢cell (census block group/enumeration district) in the file, the identi-
fier, latitude and longitude of the cell center, tha population, the nu-
ber of structures within the cell, dollar value per structure, and igni-
tion strength of the cell axs specified.

1-5




4. Spill Simulations

To check out and test the UIM/VM system and the newly generated Geo-
graphical/Demographic files, a number of spill simulations were run for a
variety of chemicals and spill scenarios at the New York and los Angeles
Harbors. The purpose of these simulations was twofold. In addition to
validating the UIM/VM system, the simulations provide a means of evaluat-
ing or ranking the relative hazard potential of a series of hazardous
cargoes selected by the U.S. Coast Guard.,

The cargoes that were selected for simulation are listed in Table 1-1.
These chemicals were chosen in part by an analysis of hazard properties
(e.g., toxicity, flammability), and in part by consideration of shipment
volumes. For the toxic chemicals, the probit coefficients were derived
from an analysis of toxicity and health effects data in the literature,
and for all the chemicals, the chemical/physical data needed for the UIM
files was prepared and incorporated in the UIM.

Three spill sites were selected (two for New York and one for Los
Angeles) and for each a standard envirommental scenario was defined which
was used for all chemicals. Table 1~2 defines the spill scenarios for
each spill site. The only differences in spill simulations between chemi-~
cals (other than the chemical properties) was in the cargo characteristics.
Tank capacities (and assoclated temperatures and pressures) were selected
for each chemical which correspond to the maximum tank size that is cus-
tomarily transported by water for that chemical. Table 1-1 gives the tank
capacities assumed for sach chemical cargo. For all cargoes, the identical
rupture characteristics were simulated (hole size and location). Due to
the different tank capacities the size of the spill varies with chemical,

but the simulations are all consistent in that they represent the maximum
amount that can be spilled from a specified type of rupture in a single
tank.

The simulations were initially run by experts for the Perth Amboy sce=-
nario to check out the UIM/VM gystem operation. Based on an analysis of
the results, errors and problems in the system were found and corrected.
Then the simulations for the remaining scenarios were run by novices with
a minimum of training and agsistance. These latter exercises were com=-
pleted successfully and demonstrated the operational acceptability of the
UIM.

The results of the simulations were carefully analyzed for the purpose
of ranking the relative hazards of the 15 chemicals. Table 1-3 summarizes
the results of this ranking. The 15 chemicals fall into four hazard cate-
gories and seven hazard rarkings.




TABLE 1-1

Simulaticn Scenario Cargo Characteristics

~TARK TRANK CRECO
CHEMICAL NAME CAPACITY HEIGHT TEMPERATUREY
(r.3) {m) {*¢)
Acetaldehyde 3,000 15 Ambient
Acrylonitrile 3,000 15 Ambient
Ammonia (Anhydrous) 10,000 20 =33

Chlorine 182 7 -3

E

Dimethylamine 3,000d 18

Ethyl other 3,0004 1s
LYG 25,000 a2
w6 10,009 20
Nethyl bromide 3,000 13
Methyl chloride 3,000d 17
Octane 4,000 17
Pentane 4,000 17

M " " 4 N % N N 3 5 A M

Propylene oxide 3,000 15
Toluens 4,000 17
Vinyl chloride $,000 17

fod
~

L S - S T T R S S e N
L

-

For all chemicals: fraction filled = 0.99
hole dianstar = 2 m
height of cenver.ine above waterline = 1 »
height of hole bdottom above tank bottom » O

€(C) = closed tank) (V) = vanted tank

bmlm » gea tempatature

%f « tlash fire; T = toric

do0uble tank capacity (6,000 a) was also simulated for thass three cases.
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TABLE 1-3

Results of Hazard Ranking

HAZARD DESCRIPZION OF HAZARD
CATEGORY CATEGORY CHEMICAL RANKING
Most Many thousands of
Hazardous | casualties for Chlorine 1
all scenarios
Ver Appreciable LNG
Y casualties for PG
Hazaxrdous all scenarios
Methyl Bromide 2
Ammonia 3
Casualties only Vinyl Chloride 4
under extreme
Br ardous conditions (high Pentane 4
atmospheric Methyl Chloride 5
stabiiity and
cloge~.n spills) Toluens 5
Ethyl Ether 6
Octane 7
Relatively No casuulties or Dimethylamine 7
Nonhazaxdous danage under any Acetaldehyde 7
of the t£cunarios Acrylonitrile 9
Propylene Oxide

ot

1-9 .




Chlorine is by far the most casualty-producing under all scenario con-
ditions, even though it had the least quantity spilled. ING, LPG and methyl
bromide are ranked next, and no appreciable difference could be distin-
guished between them. The next six chemicals produced casualties only for
one of the three scenarios. This was the scenario of highest atmospheric
stability (F) and of closest-in spill (4C0 meters to closest downwind popu-
lation cell). These six chemicals are ranked as shown based on the number
of casualties. Finally, five chemicals produced no casualties under any
conditions and were ranked as relatively nonhazardous. Of these, all are
highly soluble except for octane, which is of low volatility.

Several observations are evident from an examination of the simulation
results:

e As might be expected, soluble chemicals generally do not
result in any casualties or damage. The spilled material
rapidly goes into solution which reduces the vapor concen-
tration at downwind cells below hazardous levels for both
toxic and fiammable materials. An exception to this is
ammonia whi:h is highly volatile and which was spilled in a
relatively large quantity (10,000 m®).

¢ For insoluble chemicals, the most hazardous are those that
are highly volatile.

¢ The inscluble chemicals having the lower volatilities re-
sulted in casualties only at Perth Amboy. This was due to
the higher atmospheric stability (class F vs. class D) and
the shorter distance between the population and the spill
site at Perth Amboy versus the Coney Island or Los Angeles
scenarios.,

¢ For the moust hazardous chemicals, the Coney Island scenario
resulted in the most casuvalties. This was due primarily to
the higher population density in the Coney Island area rela-
tive to the other two areas.

The spill simulations and their results are fully described and dis-
cussed in Chapter 5.

1-10
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5, Additional VM Program Nodifications

In the process of performing the four tasks summarized above, a number
of imperfections and errors in the VM program were found and corrected.
Of particular importance was the cleanup and clarification of the VM out-
put tables to make the tables more understandable and easy to interpret
for the UIM user. Also of major importance was the correction of a number
of logic errors that were discovered during the running of the simulations

in Task 4.

Listed below are the major cosmetic and logic modifications that were
made to the VM program during the performance of the contract. All of
these modifications have baen incorporated in the latest version of the
VM (i.e., cycle 15) which is available through SCCPE disk or on tape. See
Chapter 6 for information on accessing the VM program.

a. Modifications to VM output tables

{1) Suppressed the “loader map" printout that precedes the
VM output tables.

(2) Removed the time-incremented “radiation 'flux" tables
that have not been used since the modification of the
flash fire model.

(3) Provided for optional suppression of the vapor cloud
concentration tables in ppm units. These tables are
redundant since the concentration is also given in

kg/m® units.

(4) Suppressed the ignition output table for toxie runs
{the data are meaningless for toxic simulations).

(5) Printed the cloud dispersion coefficients, 0y and Ug,
for plume as well ag puff runs in the ignition output
tables.

(6) Suppresaed all damage tables for cells in which the
values were all zero. For large Geographical files
of the order of 400 cells, this reduces sighificantly
the time and amount of computer printout.

b. ILogic corraections to the VN program

(1) Corrected an error in the inside dosage computation.
The docage was originally given in ppm-sec and was
corrected to prm-min.

{4) Corrected an error in air temperature variable which
was caused by mistyping of the variable's symbol.

1-1)
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(3)

(4)

(5)

(6)

(7)

(8}

(9

Corrected an error in the flash fire model that had
resulted in the miscomputation of the size of the fire-
ball due to use of incorrect vapor density. :

Revised the flash fire model to improve the accuxacy by
calling for the input of both the surface flame temper-
ature and the flame speed.

Corrected errors in the secondary fires flag assignment
logic which caused the aborting of certain VM output
tables under certain file status conditions. )

Corrected the logic error in subroutine PATH which as-
signed an incorrect model to some immiscible chemicals
(such as ether).

Raevised the venting model to reduce the possibility of
computational error (numerical overflow) under adiabatic
tank conditions. '

Incorporated a bypass option which enables the user to
circumvent the venting, spreading, and evaporation sub-
routines and go directly to the air dispersion model,
Model C. This option supersedes the Path Override
option when it is selected.

Modified the integration time for toxic damage to the
lesser of the total evaporation time or the user input
“time the computations are to be made", VM field numbers
6001, 6004, or 6007. This enables the user to specify
an evacuation time through specification of the time
sequence variables. This is particularly important for
chemicals with low volatility which take many hours or
days to evaporate.
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Chapter 2
USER INTERFACE MODULE

A. INTRODUCTION

The User Interface Module (UIM) is a computer program specifically de-
signed for use by personnel with little or no computer experience. By
interacting with the user in an easy-to-understand conversational mode,

. the UIM helps the user set up spill problems for the Vulnerability Model

- (VM) and then automatically runs the VM to simulate the spills. The UIM
feeds data to and controls the VM, and serves as the interface between the
VM and the user. In this capacity, the UIM performs six specific func-
tions which assist the user in performing VM simulations.

First, using conversational prompts, the UIM acquires the inputs from
the user that are needed to simulate the spill problem he is interested
in. It only asks for those inputs that are necessary, thereby relieving
the user of the worry about inputs that are not needed or that come from
internal UIM or VM files. Approximately 150 inputs are needed for a VM
simulation, but for a typical spill problem the user needs to supply only
30 or 40. Table 2-1 is a listing of all the inputs that the UIM requests
of the user. In any given problem, a portion of these inputs would not be
needed.

- Second, the UIM provides information and instructional material that
"helps the user prepare the input values. Sufficient information is dis-
- played to enable the user to prepare a simulation without the need for
‘supporting documents or worksheets. This information is displayed only
" when requested by the user, so the experienced user is not held up by in-
formation statements he does not need.

Third, the UIM edits the inputs to check for alpha or numeric errors
and then informs the user of the type of error.

‘ Fourth, the UIM makes conversions, performs calculations, and provides
data from its internal files necessary to complete the VM Input file.

This file is then formatted in the proper VM computer format for submis-
sion to the VM, Actual submission of the run is made by tho UIM following
a user-supplied command to do so.

Fifth, the UIM informs the user of the chemicals for which spill simu-
lations can be run, and the ports for which Geographical/Demographic files
exist. Spill problems involving these chemicals and ports are the only
problems that can be run through the UIM. Tables 2-2 and 2-3 present the
chemicals and geographical files available in the UIM as of this writing.

A current up-to-date listing of the available chemicals and ports is con-
tained in the UIM program itself and in the UIM User's Operational Manual
[6]. (If other chemicals or ports are desired, then either the UIN must
be modified to include the proper data or the VM must be operated directly,
i.e., not through the UIM.)
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TABLE 2-1

Listing of User Inputs to UIM

b HEIGHT QF CENTERLINE
99" | HEIGHT OF MOLE BOTTOM

10 SPILL LOCATION

1 WATER TEMPERATURE

129 | cmannEL wipTH

134 AVERAGE RIVER DEPTH

1 AVERAGE RIVER VELOCITY

18d TYPS OF RIVER BANKS

16 AVERAGE WIND SPEED

17 WIND DIRECTION

18 AIR TENPERATURE

19 ATMOSPHERIC STABILITY CODE

0 DRGREES LATITUDE

21 DEGREES LONGITUDE

22 DISTANCE OF SPILL TO SHORE

2 TYPE OF DAMAGE

2 GEOGRAPHIC PILE

as¢ SECONDARY FIRES

26 FRACTION OF POPULATION
SHBLTEAED

al BEGIN PIRST TINE SEQUENCE

H g TINE INTERVAL POR PIRST
TINE 3XQUENCE _

114 END PIRST TINE SEQUENCE

3’ BEGIN SECOND TIME SEQUENCE

37 | tiMe ixtERVAL FoR skcowp
TINE BEQUENCE

3w/ END SECOND TIME SEQUENCE

(314 PEGIN THIRD TIME SEQUENCE

w PINE INTERVAL FOR THIRD
TINE SEQUENCE

3sf BD THIRD TINE SEQUENCE

m!mﬂm! INPUT VARIABLRE VALID EUTRIES

1 CHEMICAL CODE AAD, ARL, ACN, AMA, BUT, BTN, CBT, CLX, DMA,
EET, EDC, HCN, HFX, HDS, LNG, LPG, MTB, NIC,
OAN, PTA, PHG, PRP, PPL, POX, SFD, TOL, VCM

2 CARGO TEMPERATURE ~200 to +300°C (-432 to +508°F)

3 TANK PRESSURE (ATMOSPHERES)

¢ TANK CAPACITY (CUBIC METERS or THOUSANDS OF GALLONS)

5@ TANK HEIGHY {METERS or PEET)

6 PRACTION OF TANK PILLED 0 to 1.00

7 HOLE DIAMETER Must be >0 (METERS or FEET)

(METERS or PEET)
(METERS or PEET)
1 (OPEN or STILL WATERS):
=4 to +43°C (25 to 120°F)
(METERS or PEET)
(METERS or PEET)
(METERS PER SECOND ¢r FEET PER SECOND)

1 (CLBAN, SMCOTH); 2 (NODERATELY ROUGH))
3 (COARSE, DENSELY VEGETATED)

(METERS PER SECOND or PEET PER SECOND)
0 to 339 DEGREES
=40 to +49°C (=40 to +120°F)

B (UNSTABLE); D (MODERATELY STABLE}:
P (STABLE)

00°00'00" to 89°59°'59"
00°00°'00" to 179°59'S9"
(METERS or PEET)

1 {TOXIC); 2 (POOL BURNING):
4 (PLASH PIRE)

1611, 2211, 3611, 6l2

YES or NO (only for Geographin files 2211 and
3611 presently

0 to .99

2 (PLOWING WATERS)

) (PIREBALL):

(SECONDS)
(SECONDS)

(SECONDS)
(MINUTES)
(MINUTES)

(NINUTES)
(MINUTES)
(NINUTES)

{MINUTES)

Stop-to-bottom height.
above tank bottom.

it requested.

PHole's centerline above vaterline.
dnoc used if open vaters are specilied for item 10,
®sot used 1f a toxic damage code is specified for item 13.

%%ole's bottow

Toetan At sequence used
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TABLE 2-2. Chemicals in UIM

~TYPE OF |
CHEMICAL CODE m‘,‘

; Acetaldehyde AAD F

Acrolein ARL T,F
Acrylonitrile’ ACN T
Ammonia (anydrous) : AMA T
Butane BUT F
Butylene BTN F
[ Carbon tgtrachloride CBT T
Chlorine CLX T
Dimethylamine DMA F
Ethyl ether EET F
Hydrogen chloride HDC T
Hydrogen cyanide HCN T
Hydrogen fluoride HFX T

Hydrogen sulfide HDS T,F
Liquefied natural gas LNG F
Liquefied petroleum gas LPG F
Methyl bromide NTB T
Methal chloride MTC F
Octane OAN F
Pantane PTA F
Phosgene PHG T
Propane PRP F
Propylaene PPL F

Propylene oxide POX ™F
Sulfur dioxide SFD T

Toluene ‘0L T F
Vinyl chloride VCM P

*principal hazard codes are: Twtoxic, Feflammable.

TABLE 2-3. Available Geographical Files

PORT CITY PILE NANE UIX CODE
New York, Perth Amboy area GEONY4 3611
New York, Conay Island area GEONYS 3612
New Orleans GEONOL 2211
Los Angeles GEOLAL 1611
2-3
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Sixth, the UIM provides for storage of previous VM Input files pre-
pared by the user. When similar problems are to be run, the user can call
for these files and make changes to them rather than create entirely new
files; this greatly reduces the file preparation time.

B. DESCRIPTION OF THE UIN

1. Introduction

In structure, the UIM consists of two programs: (1) UIML, an una-
bridged program which accommodates the beginner or occasional user, and
(2) UIMS, an abridged program which accommodates experienced users who are
more conversant with computers and who are sufficiently conversant with
the data needs of the VM s0 as not to need detailed information on the
inputs.

Bach of the programs is further divided into two branches: a branch
for creating a new Input file and a branch for using an Input file previ-
ously created and saved. The latter branch is a time-saver when the user
is interested in running a series of sgimilarly structured problems which
differ in only one or two parameters. Ap e&dit routine enables the user to
make changes to any of the inputs in the old file and resubmit the run,
Figure 11 in the Introduction and Summary Chapter 1 illustrates the basic
structure of the UIN and a detailed UIM flowchart is presented in Appendix
B.

2. Unabridged Program (Detailed or Long Version)

In operation, the user of the UIN is asked initially for his/her name.
This is for file~panagement purposes. Then, the user is asked whether or
not he wants to use the unabridged (long) version of the UIN; if the re-
sponse is negative, the abridged program is then accessed. The differ-
ences betwesen the two programs consist of quantity of prose and additional
information options. In the long version, each needed data input is ex-
plained prior to the actual request for the input value. The input re-
quests are arranged by groups, and there is a preamble to each group,
wherein the user is asked whether ur not further information is desired.
If the response is affirmative, then several paragraphs of additional ex-
planatory material, usually consisting of "typical values™ lists or a
fuller description of the physical nature of the group of inputs, are pre-
sented. This explanatory material is presented in Appendix B of the UIM
User's Operational Manual.

3. Abridged Program (Short Version)

The short version was created to satisfy the nesds of a more experi-
enced user, who perhaps has resorted to the detailad version ssveral times
previcusly and is sufficiently conversant with the data input explanations
80 as to not wish to be presented with the textual material each time a
file needs to be built. The short version conuists of a series of brief,
one-line prompts for data, with the cursor (or printhsad) remaining on the
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line of the prompt each time. No acceas to the informational passages is
granted, and at no time may the ussr switch back to the detailed version
without stopping the program and then restarting {(and vice versa).

4. Internal Error Checks

Each version makes the same data range checks for file integrity. 1If
a certain alphabetic response is golicited, it must be entered or the so-
licitation will be repeated until a satisfactory answer is received. Nu~-
meric data must conform to any physical constraints; for instance, lati-
tude (longitude) data must be not greater than 89(179) degrees, 59 minutes,
59 seconds. However, most of the numeric inputs are selectable at the
discretion of the uger, with no range checks performed.

Certain errors made in inputs when under control of the abridged ver-
sion will produce error messages that come from the detailed versicn, but
generally only the message "ERRONEOUS INPUT" will be printed. The de-
tailed version will generally present explanations as to the nature of the
error and a lengthier request for reentry of the datum.

Each version is structured so as to solicit values only for pertinent
inputs. For instance, if a toxic run is requested, the input requesting
gecondary fires cholce will be suppressed. Thus the full set of possible
solicitations may not be presented depemlinq upon the gpill scenario con-
templated by the user.

5. Listing and Naming of Input File

Both programs of the UIM flow identically after the last possible in-
put has been entered. R listing of the file created by the user is pre-
sented* with its internally gensrated nama, using the units of measuremant
specified by the user.

6. Use of 0ld Input Piles

As mentionsd previcusly, the user dosg not have to create a file each
time by answering all of the possible questions sequentially. If a pre-
viously UIN-oreated file exisis on disk in tha account, and if only a few
changes need to be made to it to create a file for a new problem for the
VN, the user may opt to reenter this file mtonatioany and save some time
and effort in the process.

Iemad iately after selecting tha UIM version desired, the user is asked
whether an old or a new file is to be built., If the response im “NEW",
sequential input solicitation, starting with the type of measuresment units,
ig initiatad as described above. Howsver, if the user selects “OLD", the

*The short version program provides the user the option to view the inputs
or to skip the listing and go directly to the edlting hranch, whereas the
long version automatically presents the listing.
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progzam then asks for the name of the old file to be loaded in. The user
enters the correct six-character UIM file name, and the program then pulls
the file off the disk and loads it. The result of a successful loading is
the same as that for completion of the “new file" hranch—-a listing of the
complete file by input.

7. Changes to an Input File (Bditing an Input File)

After the listing is completed, the user is asked if any changes
(edits) are to be made to the file. If an affirmative response is re-
ceived, the program then prompts for the line number of the input sought
to be changed (from the listing), and then a prompt for the new value is
issued. If the detailed program was previously selected, a full prompt is
given, and the option for the information statement pertinent to the input
is given. The short version presents a brief prompt, with no choice for
additional information,

The editing branch is complete in the sense that, if a chain of depen-
dent data values has one of jts inputs modified, all of the other values
that will be affected will automatically be processed properly. For in-
stance, if the user has a file loaded in with information on river veloc-
icy, depth and width, and during editing decides to change the spill en-
vironment to a nonriver (open water) scenario, the inputs pertinent to the
original river scenario will also be taken out of the edited version. If
the opposite situation occurs, the user will be asked for data needed to
complete the river scenario automatically before edit control is returned
to the user.

8. cCompletioa of the Input File

The user is prompted for wore changes after cach successful edit. At
thic time, an entry of tho word “LIST® will generate the updated, most
currant version of the original file's contents. If the user wishes to
depavt from the edit phase of the program, a niagativa response to the so-
licitation for more changes must be entored.

9. Readying the Input File for VN Simslation -

The next question asked will be whether the user wishes to run a VN

- simulation using the current file., If the redponse is affirmative, the

current file will be arranged internally to fit the format reguirements of
the VN and a temporary file will be generated; otheyrwise, no tamporary
filo will be made and the VM will not be run.

10. Saving an Input Pile

¥inally, the user is asked if the current file is to be gsaved on disk.
Automatic storage 18 not a feature of this progras so as not to c¢reate a
disk-cluttering situation. However, this zolicitation has to be used cire-
fully. If the user were to have loaded an old file in and made no clvuges
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to it, then it would be pointless to resave it since oid files are always
returned unchanged to disk after each run of the program, so the UIM will
not honor this request in this situation. However, if the old file was
modified, the current file {old file plus modificatiors) will be saved if
so desired. If the file was built from scratch (a new file), it willi
similarly be saved if so desired.

11. Terminating the UIM and Bxecuting the VM Simulation

If a VM simulation based upon the current file is desired, i.e., if an
affirmative response to the UIM query for running the VM is entered, a
flag will be set and automatic engagement of the VM submission job stream
will occur, with about a 20-second delay before the name of the job is
printed. If no simulation is desired, the program will simpiy terminate
and clear all lecal files from the workspace.

lé. Recalling the UIN Program To Prepare Another Input File

After the UIM pregram terminates, the user may call it back by simply
typing in the command “-RUIM* again and starting over. If the generated
file was not saved, it will not be retrievable; if it has been saved, then
the user may operate on it or any othev UIM-save? file at his discretion.

C. UIN PROGRAN DOCUMENTATION

- 1. General

In this section, the infrastructure is describad for the bene€it of
those wishing o understand tha prograsming logic. Also, the procedure
tiles and johstxeams which are 1inked to the UIN are described.

-2, The UIN Prograﬂs -

The UIN is actually two similarly constructed programs. The short
version is named UINS: the long version is UINL, It is written in ODC's
versicn Of BASIC under NOS, aad is retrieved from disk hefore execution
to the user's workspace. - The followiny is a technical degeription of the
cammnn prograsming philosophy uged to construct the modules. ’

All user entries and appiicable internally stored data are arranged in
the £ matrix, which is set up in a row-by-column fashion as 2{a,b) where
“a" corresponds to the forwm of data per data entry "b*. Specifically, if
a=l, Z{a,b) will be the VM field identification number for the variable
corresponding to b; if sw2, Z(a,b) will be the actual (raw) user input, in
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alphabetic form, or if sumeric, in MKS or British units; if a=3, Z(a,b).
will be thke converted usar input value, i.e., the numeric value converted
to the "VM-required cgs (centimeter-gram-second) units system.

The major data block stored in theUIM is the C3(a,b) chemical proper=-
ties matrix, which holds 18 different chemicul properties per chemical for
27 chemicals. The chemical properties ure those needed for simulation but
not retrievable from th: master Chemical Properties file accessed by the
VM. The chemical code itself is the basis for setting the value of "a" in
the C3 matrix;"a" is determined by a short lookup routine that checks to be
sure that the three-letter code is one for which the UIM can provide chemi-
cal praperties. .

The program has been wrapped around itself as much as possible to re-
duce excessive coding by usage of a set of flags that control program flow.
The flags are as follows:

e Fl units flag; l=British system, 2=MKS system

e F2 chemical code flag; O=invalid, l=valid

e F4 editing branch flag; O=editing branch not in use,
l=editing branch in use

F& file type flag; O=new file, l=o0ld file
version type flag; O=detailed(long), l=abridged (short)

call to filename generator flag; O=no call has been
wade, l=call has been made (and a name has been generated)

geographical file code validation flag; O=invalid geographic
file code (query for a new one), l=valid code (pull the file
off of disk)

time sequences source flag; O=time sequences have been
calculated by progran, l=time sequences were supplied by
user. )
There are several string variable names used by the UIM; the key ones
listed below:

® Al$ — stores the 26 le.tars of the alphabet

& A2$ — temporary location of randomly generated six-letter
filename

A3§ — stores the valid three-letter chemical codes as a string

B3$ — stores the YES/NO response to solicitation to chauje the
internally calculated time sequences (if any)

D1$ coumand ' rring variable for communicating with NOS
D$ ‘holds the name of the file currently being operated on

E$ variable to which the name of an old file is passed if
if the user opts to save thesedited version of the old
file (on disk)
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; @ F$ — holds name of geographical file stored on disk corres-
i ponding to the input geographical file code

e G$ — holds name of the corresponding (to F$) secondary
fires file if it exists and if a secondary fires run
is rejuested by the user

'ﬁ% : ® K$ — controls flow pertinent to whether a detailed or abridged
’ version run is reguested

. e L1$ through L7$ — hold latitude (L1$ & L2$ & L3$ & L7%) and
L. longitnde (Ld$ & L5$ & L6$§ & L78) substring values broken
down by degrees, minutes, seconds, and decimal

e L$(1),L$(2) — concatenated substrings from Ln$ series for
latitude and longitude, as DDDMMSS.

Ml$ - holds the valid three-letter chemical code

M58 — holds YES/NO response to prompt for consideration of
secondary fires sources; used with G§ to produce a
disk-retrieval command if appropriate

M9§ — stores the selected atmospheric stability code
U$ — stores the file source (0ld or new)

L

W$ == general alphanumeric input variable
Y2$ = holds YES/NO regponse to prompt to run a VM simulation.

There are four levels of file status permissible in the UIM. Zlevel L
is for a new UIit file; Level 2 is for an old UIM file; Level 3 is for an
edited 013 UIM file; and Level 4 is for the VM input file (VMINPUT).
Figure 2-1 on page 2-10 lists a typical disk-gsaved UIM-created file that
could have been produced out of Levels 1, 2, or 3, given the randomly gen-
erated name APAPAP., For comparison, Figure 2-2 on page 2~1l1 lists APAPAP
in the VM-ready form, the Level 4 file VMINPUT. Functions specific to CDC
BASIC that are used include RND (preduce a random number from zero to one},
DATS {pioduce the date), FILE (control file disposition), CLOSE (similar
to FILE), GET and SAVE (NOS commands).

The VM fiold numbers, associated variable descriptions, and corres-
pording 2 matrix second-subscript values are pr-sented iu ‘Table 2-4 on
pages 2-12 and 2-13.




UIM INPUT CLX AT PERTH AMBOY } 79/06/22»

1001 CLX yCLXy
10 3611 300.00
20 2

0 0

2001 9.0000E+07 90.00

2002 $00.0 5.00

2003 N + 00

2004 ~33.00 -33.00

2005 1.0000E+06 1

2006 O,

2007 1.,29560E408 98

2008 2.,0000E+402 2.00

2011  .0000E+00

2015 1.90

2016 2.00

2017 . Fo

2018 1

2022

2023 22.00

2033

2028

2029

1019

2036

2043

2044

2054

2058 32%.00

3004

5002

5003

5004

5004

5019 0,

5020 999.0

5030 2+,6400

5031 =34.4500

5032 3.1300

5033 -2.4000

5034 2.9000

3033 3.4000

%036 100.0000

5038 .50

4001 0.

4002 *© 0.

6003 0.

6004 40,

4005 40,

4006 1.

6007 0.

. 4008 0.

6009 0.

6010 403040, 403040, ’

6011 074153%, 10741535,

PIGURE 3-1. List of a Typical UIM Output File, Named APAPAP
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CLY AT PERTH AMBOY

10NICL Y

ennt L A0nnE+NS
anng Sa0. 0
2003 .t
2004 ~23,00
2005 ,1000E+07
2006 0,

2007 .1856E+N9
OOR L PNNAF+NR
2011 ,0000F+00
2015 (1000E+03
2014 .20N0E+Q3
2017 s,

i : 2018 2,

v 2022 1,

; 2023 22.00
- 2033 . 0000
. Z023 1.

3§f 2029 0,

. 1019 - Q.

A PO%  ~R3.00
o 2043 ,1000E+01
E G‘qﬁ N . n

i 2054 28, 00
> 2058 285. 00

2 3004 0,

. 5002 n,

3 sS0Q3 0,

- S004 2,

3 5008 0,

4 S019 a.

i S005 0,

1 S503n 2. 640
2 SN31 =36, 450
;. ) 5032 3. 130
X 3 5033 -2, 400
- ; 2034 2.300
3 ; 5035 2.400
3 A S038 100, 000
2 ; 5088 ,S@
6001 0.

3 ) s002 0,
ANNS 4n,

& . 6006 1.

4 : &NoA 0.

: 6010 ananao,
¥ B 8011 N?741535,
3 ; FIGURE 2-2. VNINPUT, Created from APAPAP
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TABLE 2~4
VM Input File Prepared Through UIM

DESCRIPTION OF INPUT

SOURCE OF INPUT

T MATRIX
n-value {$(i,n)})

Chemical Code

User - Question #1

60% of Maximum Flame Temperature, °C

UIM Chemical Properties File

140

Tank Capacity

User - Question #4

Tank Height

User - Question #5

Height of Bottom of Hole

User -~ Quastion §9

Cargo Temperature

User - Question #2

Tank Pressure

User - Question #3

4
5
9
2
3

Tank Thermal Conditions

UIM Chemical Properties File

135

Initial Xass of Cargo

Computed by UIN Zfrom
Other Inputs

from 6,4,13%

Hole Diameter

User - Quastion #7

7

Product of Density times
Heat ‘Capacity

UIM Chemical Properties File

Height of Hole's Centerline

Usexr - Question #8

wind Speed

User - Question $16

Atmospheric Stability

User - Question #19%

Channel or Radial 8pill

User = Question $#10

Channel Width

User - Question §12

Heat Transfer Conditions, set to 1

UIM Chemical Properties File

Water Temperature

User - Question $11

Spill Environment

User - Question 10

Duration of Discharge Flag, set to 0

Plame Speed

UIM Chemical Proparties Pile

Temperature of Liquid pischarged

Equal to Cargo Temperature

Diffusion Coefficient

UIM ChonicllirropcrtiOU Fila

Depth of River

User - Question #13

Width of River

User - Question #12

Velocity of River

User - Question #14

14

Manning Roughness Factor

User - Question #15

15

Alr Temperature

User - Question #19

18

Wind Direction

User - Question #17

17

Secondary Pire Source Indicator

User - Question $2%

a5

Miscibility Indicator

UIN Chemical Properties Pile

14

{continued)
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TABLE 2-4 (concluded)
VM Input File Prepared Through UIM

m DESCRIPTION OF INPUT SOURCE OF INPUT n_v‘{u?'m_ﬂ (dn)) '
$003 Flammability Indicator User - Question #23 23
5004 Toxicity Indicator User - Question #23 105
5005 Liquid Toxicity Indicator, set to 0 UIM Chemical Properties File 146
5006 Type of Ignition User ~ Question #23 106
5019 Moles of Oxygen UIM Chemical Properties File 147
$020 Flashpoint UIM Chemical Properties Pile 155
5030 Toxicity Exponent UIH_ Chemical Properties File 148
5032 Coeff A - Lethality UIM Chemiocal Properties File 149
5033 Coeff B ~ Lethality UIM Chemical Pzoperties File 150
5034 Coeff A - Injury UIM Chemical Properties PFile isl
5035 Coeff B -~ Injury UIM Chemical Properties File 152
5036 Irritation Threshold UIM Chemical Properties Pile 153
5037 Coefficient of Ingestion UIM Chemical Properties File 154
5038 Praaction of Population Sheltered User - Question #26 26
6001 Tiwme Begin Loop 1 *User - Question $37 27
6002 Time End Loop 1 *Uger - Question §$28 28
6003 Time Interval loop i *User - Question 29 29
6004 Time Begin Loop 2 tUser - Question #30 30
6005 Time Erd Loop 2 *User - Question 131 k3
6006 Time Interval Loop 2 *User - Question #32 32
6007 Time Begin Loop 3 *User - Question §33 a3
6008 | Time End Loop 3 *User - Question $34 M
6009 | Time Interval Loop 3 *User - Question §33 35
6010 Latitude User - Question $20 20
6011 1ongitude User - Question #2) al

*shese inputs are also computed by the UIM and will be used if the user so chooses.
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3. UIM-Associated Files and Jobstreams

The UIM is accessed either directly or by recourse to a procedure file
named RUIM ("Run-UIM") which automatically selects the user-desired UIM
version, and then tests for the possible UIM file outputs to se: up and
run a VM submission. Usage of RUIM is recommended for routine runs of the’
VM; it is not useful when display plot files are desiced (since the UIM
does not set KPLOT), when bypass or ppm table suppression runs are con-
templated, or when updates are to-be included in a VM run, unless modifi-
cations to the called jobstreams are also made. «UIM is presented as -
Figure 2-3. Note that it is set up tc call either of two jobstreams,
RUNUIM or RUNUIM2, and that it clears all files from the workspace after a
successful submission, thus allowing for multiple runs during a single
session.

RUIM initially calls UCLECT, a short procedure file which retrieves
from disk the version of the UIM corresponding to the user's input to a
YES or NO solicitation. At present, the UIM long version is not storable
as an object module due to its great length, so it must be compiled each
time it is used. A compilation plus execution of UIML generally requires
about 12 SBU's of system resources, which is $5.40 under current rates
(the short version generally requires 7.5 SBU's or $3.38).

RUIM eventually calls jobstream RUNUIM (if a secondary fires run is to
be performed) or RUNUIM2 (in the opposite case). RUIM, UCLECT, RUNUIM,
and RUNUIM2 are listed as Figures 2-3 through 2-6. The flowchart for the
UIM programs as they are embedded in RUIM is presented in Appendix B along
with a listing of the respective source codes.

D. DATAR PREPARATION FOR UIM CHEMICAL PROPERTIES FILE

As previously mentioned, the major data block stored in the UIM is the
Chemical Properties file which holds 18 different properties for each
chemical, of which there are currently 27. These properties -are those
needed for VM simulation but not retrievable from the VM Chemical Proper=-
ties file.

Table 2-5 presents the data currently contained in the file for the 27
chemicals. These data were obtained through a literature search or con~
sultation with experts. As noted, some data were unavailable and default
values are being used until data can be developed.

The probit coefficients for toxic chemicals are a key part of the UIM
Chemical Properties file. Appendix C discusses the derivation of the pro-
bit coefficients for all of the toxic chemicals, including the checking
and correction of the coefficients for probits previocusly derived.
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00090
00100
00101
00102
00103
00104
00105
00120
00130

00140
00150
00160
00170
00180
00181
00182
00150
00200
00210
00220
00230
00240
00250
00260
00265
00270

00280

00290
00300
00310
00320
00330
00340
00350

RFL+40000.

GEToUCLECT. -

LOCyOsUCLECToele

IF (FILE(UIMS’LO)oEQol)GCTO’ZOBTo
LDCeOoUIMLssls &

GOTO0s2JUMP,

20BToLDC40sUIMSos1ls o

2JMRy IF (FILE(VMINFUTLC) cEQeO0IEXIT,
IF (FILE(GEONY4+L0))GOTOs1A,

IF (FILE (GEONY64LO))GOTOs18,

IF (FILE(GEOLAL1+LO))GOTOs1C,

IF (FILE(GEOLAZ2+LO))GOTO1D.

IF (FILE(GEONQCL+LO))GOTOs1E.
1A+sRENAME s GEOCG=GEONY4 ¢

IF (FILE(SECNY49LO)4EQe0) GOTO92SUB
RENAME ¢ SFIRE=SECNY4.,

GOTO+2SUR.

1B+RENAME ¢ GEOG=CEONY6

GOTO+2SUR,

1CosRENAME ¢ GEOG=GEQLAL,

GOTOs25U8,

1D ,RENAME + GECC=GEOLAZ,

GOTOs2SUR

1E yRENANE ¢ GEQG=GEONO1 o

IF (FILE(SECFREZLO)EQ.0)GOTUESUB,
RENAME 9 SF IRE=SECFRE.

GOTOe25UR,

2SUBsIF (FILE(SFIREWLO)«EQe0)GOTO92U
GEToRUNUIM,

SUBMITeRUNUIMaST=ECZ9 T,

GOTO’IENC.

eUsGET+CHEAPVM o .
SUBMIToCHEAPVMoST=EC24T.
1END+CLEAR, '

*Since renamed RUNUIM2

PIGURE 3~3. Procedure RUIN
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LIST

79-06-11, 14.11.10,
PROGRAM  RUNUIM

2 JOB
SECFIVMsNT1:CMI1 0000« T100:P2,
LISER COu . ;
ERAIENT, SMRT e,

REMIND COUTPUT)
ROUTE s QUTPUT y UN=Cs TID=LINs DC=PR+ DEF,
HERDING. X1PLS HOLD

HERDING,.X Il = © &

HERDING. X1 VUL, MOD.
HERDING,X  OUTPUT
HEADNINGss 1,

COPYRRs » TAPELS,
CIPYERs s SECFRE,

REUWINDy SECFRE.

REWINDs TRPELS,
REDLIFST s VMTRAPE «NTy PF« NOIRINRs [T=PLly [ D=LIAN5 ¢« VRN=T] 828,
DOPYBE « YMTRRE s TRPERS,
COPYRF s YMTHRPE s TRPER,
COPYERF . YMTAPE s TRPEL O,
COPYRF s YMTRPE TRPEL Y,
SOPYRE « VMTRPE s PHIRIN.
COPYRE « VMTAPE » PHRRTN,

REMIND (VMTRPE« TRPESE» TRPESs TAPEL 0s TAPE 14« PHIBINs PH2BINY
RETLIRNs YMTRPE,

MEP, OFF,

LDSET ¢PRESET=7ERD

PHIRIN,

REWTND ¢TRPE 1 2,  TRPF1 3 TAPF14)
PHORIN,

~EOR

NOSER

/PACK

/READGEDS

<ENR

/REAN) SFIRE

-ENR

/READy YMINPUT

7EOR

SE ne

PERNY .

FIGURE 2-5., Program RUNUIN
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LIST

vOs06-11. 14,08, 46.
PROGRAM  RUNUIM2

< 08
FASTYMsNT1:CMI1 0000« T100s P2,
LISER « NN
PROJECTs eMR1e,

REVIND CQUTPUT

ROUTE «OQUTPUT s UN=Cs TID=UNs DC=PR¢y DEF,
HEADTNG. X1PLS HOLD
HERNING. X I S C &

HERDING. X1 VUL. MOD.
HERDING., ¥ OUTPUT
HERDINGss 1.

COPYRRs « TRFELS,
REWTND .. TRPF1S,
QEQUEQT;VMTHPE’NT,PE:NURINb’CT=PU!ID‘U?PG’V<N=0§1828.
COPYBF s VMTAPE s TRAPER2.
COPYRF s VMTRPE s TRFPED,

COPYEF» YMTRFPEs TRPEL 0.

COPYEBF «WMTRFES TRPE L 4,
COPYRBF» VMTRPEs PH1BIN.
COPYRF . VMTAPE s PH2BIN.,

REWIND (VMTRPE s TRPERESy TRPEQ: TRFE1 Qs TRPEL14» PHIBINs PH2BINY
RETURN: VMTRPE,

MRAP s OFF .

LDSET (PRESET=FERMM

PHIRTIN,
REWINDCTRAPE12y TQPEL 3 TRFE 14D
OH2RIN,

7E0OR

ZNOSER

#PROCK .

#RERD GEOG '

7EQR

/READ VMINPUT

7FE0OR

»'l;nr

QEQNY,

FIGURE 2~6. Program RUNUIM2
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B. USER DOCUNENTATION

Instructions for using the UIM are provided in the UIM User's Opera-
tional Manual [6). This manual describes the function and structure.of
the UIM, presents basic operating instructions, gives examples of UIN
uperating sesaions, and describes and interprets the VN output.
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Chapter 3
VM GRAPHICAL DISPLAYS

A. ' INTRODUCTION

To erhance the utility of the VM simulations, a series of graphical
displays have been developed which display on a CRT terminal or plotter
the extent of the personnel and structural damage associated with toxic,
flammabie, or explosive chemical spills. By use of the graphical dis;'‘ays,
the spatial and temporal characteristics of the hazards become mora readily
caaprehensible, and the analyst is provided with a more descriptive summury
of the progress of the hazardous event.

The set of display plots (frames} that have been developed for a par-
ticular gpill simulation congists of:

e A family of curves showing the constant concentration conteur
lines foxr the atmospheric tranaport of a hazardous vapor,
baged on lower ignitable limit or irritation threshold.

e 2Zones of expaected fatalities, disaggregatd by fractional
damage coatours.

® 2snes of expectud injuries, disa.gg:egated by fractional
damage contours.,

o 2ones of structural damage.

The contour lines are supeximposed over a schematic map of the correspond=-
ing cell (wlngrabln resource) centers to further clarify the VN results.

.Curuntly the plots can be displayed on Tektronix-typs CRT tarminals
{Nodels 4010 or 4012) or plotted on CAICOMP haxd copy plotters. Conatruce
tion of - the VN plotting sackage has been perforzed in a wodular fashion,

"and the particular procedure files that inform the computer of texrminal

status can be easily rearranged to accommodate different brands of URT
mmu or hard copy plotters. '

Whean using tha interactive display programs, the usir is granted
ths option to altaxr some of the original scenario features, such as wind
direction and spill location, as a means of analysing the same basic ptoh-
lem parametricaily without going to the expence of furthar VM runs. »

All of the plotting data ie generated by the YN, which has besn mdii-
fied and ©d which ssven new subrisutines have besn added. The genersted
plotting dats are storsd cn a disk f.ue. X,y plotting data are gmnuw
for the following variables:

irritation threshold vapor concentration- puff model
irritation threshold vapor concentration— plume model
lower flammablility limit vApor concentration~— puff model
lower flammability limit vapor concentration— plumse model
lethality frow toxicity, wutdoors— puff model
lethality from toxicity, outdoors— pluse model

3-1




nonlethal toxic injury, outdoors— puff model
nonlethal toxic injury, outdoors—plume mcdel
lethality frcam flash fire

nonlethal injury from flash fire

lethality from explosion peak cverpressure
nonlethal injury from overpressure

structural damage '

eencoes

All data e¢re displayed on a display which shows the spill site and the
relevant cell centers. For the irritation threshold and the lower flam-
mability limit associated with the puff model- (variables 1 and 3), x,y
contours are generated as a function of time (i.e., for a progression of
time steps) so the user can see how tha puff progresses with time. For
all the remaining variables, time-independent. envelopes are generated which
show the regions affected. For all the lethality variables and for the
structural damage variable, each display consists of several envelopes
corresponding to several levels of lethality or damage presented as percent
deaths or percent buildings destroyed.

All the plotting data genefated in the VM are stored in a direct-access
disk file which is saved under a system-given name. The user can retrieve
the data for plotting using this name.

Three programs for plotting have been written which are independent
of the VM. The program TOXDISP displays all ~urves relevant to toxic
casualties; program FIRDISP displays all curves relevant to fire casual-

ties; program EXPDISP displays all curves relevant to explosion casualw
ties.

DERIVATIONS

The data generated are based upon thc equations derived in tae previ-
VM reports [1-5]. These equations are:

vapor dispersion equations (3-1) and (3-2) (ref. [1])
explosion equations (4~4) to (4-6) (ref. [1])

flash fire equation {4-15) (ref. [5])

toxic dose equations (2-6) and (2-7) (ref. (5])
probit equation (6-1) (ref. [1])

equations are rearranged to express the depandent varisble y in
of x as:
y = £(x) (3=1)

Note that the vapor dispersion coefficients are functions of x only. The
details of the derivations are presented in the following subsections
entitled:

6 Constant Vapor Concentration Contour

® Constant Tuxic Casualty Contour, Outdoors
e Thermal Damage £rom Flash Fire Nodel

® Damage from Explogion




1. Constant Vapor Comcentration Contour
{(a) Puff Model

For the puff model; the vapor concentration at some point (x,y,2)
at time t is given by:

ey el R Py 1T YT e g 2 3 DAL G
AT s U T, e SRR

: v — ey 2 2 2
€= 3/§H exp| ~ & U:) - -5 (3-2)
- (2m ¥ 0,4y 205 20, 20
' wheres
*a _ C = vapor concentration (kg/m’)

- Ox +0y 0z = dispersion coefficients in x-,y-,z~directions (m)
M ~ mass of vapor liberated (kg)
U = vind speed (m/s)

x,4,2 = Cartesian coordinates with the origin at the source of the
O air dispersion waterial; the wind iz assumed to blow
-~ toward the positive x-direction, and the crosswind coordi-

© e nate is Ye
“ '. : When the vapor concentration C is egual to a given value Cr» then

equation (3-~2) can be written as:

Luey2 w2 4 '
QB BB gy |l g
Oy B % (2m) 770,004,
Ao ) . | In this problem, the Cp will be either the lower flammability linit for

flammable gases or the lower threshold value for toxic gases. EBquation

(3=3) gives the constant vapor concantration surface which is an ellip-
g - soid with the center at (x «Ut, yw»0, 3=0), Whan considering the ef-

¢ E _‘ fects at ground level, = =0 and the contour becomes an ellipse which is:

X ol a*_% “2in

2N - o i
Uy 4 [(33)'/‘ o,uya,c,-‘] ‘(3"‘)}:; .
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m ; (b) Plume Model

r The plume vapor concentration is given by:

) §

| .

| ! 2q _g_;_ z?

i : C= - -—r| . (3-5)
0 (2m)U0,0, [ 20y 20, :

* : where:

i g = rate of vapor liberated (k3/s)

] - With a given concentration Cr, equation (3-5) becomes:

2 2

L 44 Zoggn| —24— (3-6)
Since Oy and Oz are functions of x, the surface is like an elongated

F ellipsoid. On the ground z=0, so we have:

- 2 2 29 -
y" = 20 fn [2uaoyczc1,] @3=7)
‘ 2. Constant Toxic Casualty Contour, Outdoors
\ : . In the VN the damage to personnel from toxicity, burn, and explosion
‘2 is assessed by the probit equation which is defined as:

:}:' . -

{ Pr=a+binv (3~8)
- where v is the dosage, and the cosfficients & and b are determined from
o : existing experimental data. The variable Pr is referred to as a probit
© (probability unit). It is a Gausaian-distributed random variable with a
mean value of 5 and a variance of 1. The percent of the wvulnerable re-

e sources affected is the percent corresponding to the cumulative distri-
bution of Pr. For a given probit Pr, the dosage is:

N v-exp{%il (3-9)

The dosage v depends upon both the duration of exposure and the vapor
concontration. Thue general form is:

N N : | v Icn dt (3~10)

where the exponnnt o is a real number.
a 3-4
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(a) Puff Nodel

The toxic dosage for the puff model is obtained by substituting
equation (3-2) into equation (3~10) and intograting over time. The
resulting equation is:

LI ol A LA
(2m?/2ogoy0z) \20/ U

2 2
n X Ry 2 3-11
1+erf (‘/; °x) exp 2(0; +o‘§) | ( )

where erf is the error function. For é given v and z =0, we have:

2 n 1/2
gt = 22 gn ( a/f” Y (E) [1 +etf( 2 -’5)] (3-12)
n (2m) cxcyoz/ 2n) wU 2 Ox

The dispersion coefficients (0x,0y,0z) increase monotonically with x so
that at a certain distance the argument of the logarithm will be unity
or y will approach zero. So the contour is & closed curve. Five curves
corresponding to 1%, 25%, 50%, 75% and 99% casualties are calculated.
The prcbits corresponding to these percentages are 2.67, 4.33, 5.0, 5.67
and 8.09. '

(b} Plume Model
The dose equation for the plume model is:

' n 2 2
o —-—21—- - a 2 3=
v (2wcycz) Ce oxP [ 2 (%5 ¥ BT)] (3-13)

where to is the total evaporation time. In the same manner as in (a)
above, for z =0 we have:

208 te [ 2 n
2 -e g -
yl = .;;5!- zn[ - (zuwyc,)] (3-14)

Also, five curves of percent of casualties are calculated as in' (a)
above.
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3. Thermal Damage from Flash Fire Model

The general dose equation for thermal damage is:

v=[mat ' (3-15)

where I is the radiation intensity (J/m?-s) and n . is a real number. The
flash fire model is divided into two phasest burning phase and cooling
phase. The burning phase gtarts from the ignition and stops when the
fuel is burned out. The cooling phase is the period when the hot vapor
cools down to ambient or near-ambient temperature. For personnel damage,
only radiation from the burning phase is considered [5]. '

The thermal dosage for flash fire in the burning phase is given by:

4/3 [ry\8/3
va3 —;-(aecr}) (—dﬁ) Ip (3-16)

where:

S = flame velocity (m/s)

T¢ = flame temperature (°K)
rp = fireball radius (m)
d = distance from the fire center (m)

0 = absorptivity
€ = emissivity
0 = Stefan-Boltzmann constant (J/m?-s-°K")

The fireball radius is equal tos

- IMTF A
= (ds; 1

where:

Mo = vapor mass burned (kg)
Ppo = density of products at ambient temperature (kg/m’)
Ty = amblent temperature (°K)

3-6
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Equation (3-16) can also be written as:

. 3/8 , 1/2 g S
‘d=—-(—l‘3'l- ;15) (aecr) rptl/® . (3-18)

When the dosage v is given, the corresponding distance from the fire
center d is determined.

4. Damage from Explosion

Explbsion casualty is caused by either the peak overpressure or the
impulse from the explosion! The dosage v in the probit equation is,
therefore, the overpressure P(N/m?) or the impulse I (N-s/mz).

The energy yield in a gas explosion is described by the following
equation: ' o

M, ' o
W= (-Am) == (Kcal) (3-19)
where:
AH = heat of combustion (Kcal/kg-mol)

Mg = mass of exploding fuel (kg)

=
]

molecular weight of the fuel

The damage assessment due to expleosion is caculated from the scaling laws
which are stated as follows:

da (P/Py)Y/3

Is = 7w /T (1/79) 7 (3-208)
tS (wl/wo)l/S
- - (3-20b)
&7 (/) (1) 6
I, (W'/We)? (p/pg)¥/3
1y = Jo L0/ (B/Ry) 200

(T/14) /€

where:

dg = scaled distance from explosion center (m)
dy = actual distance from explosion center (m)

P,T = pressure and temperature of the atmosphere in the actual
case (bar, °K) °

*Only overpressure effects are currently being depicted in the graphical
displays for explosion damage.

3=7




Py ,Typ = pressure and temperature of the atmosphere in the case of
the reference explosion (Py = 1 bar, Ty = 288.15°K)

W' = effective energy yield of the actual explosion

Wo = energy yield of the reference explosion (1 kg of TNT yields
1.12 X10° calories; thus, Wg = 1.12%10° calories)

tg = actual time (s)
tg = scaled time (s)
Iz = actual impulse (N-s/m?)
Ig = scaled impulse (N~-s/m?)

These laws are simplified considerably if .ne actual explosion is
assumed to occur in the same atmosphere as the reference explosion.
Since ratios of absolute values for atmospheric pressure and temperature
are raised to fractional powers, these factors are 2lose to unity even
when the reference and actual atmospheres ara not identical. By assuming
essentially identical atmospheres, one obtains:

da ' ) .
ds = W : ‘ (3-21a)
tag = tg (W' /Wy)Y/8 (3-21b)
Iy = Ig (W'/Wp)Y/? (3-23c)

For an explosion with a centrr on a rigid surface, the surface re-
flects completely all explosive energy impinging upon it. If the ground
can be congidered as a rigid surface, then the effective energy yield
will be twice the explosive energy yield, or:

W' ow 2w (3-22)

The data for a reference spherically.symmetrical explosion are stored
in the computer. If the critical impulse for body injury is determined,
the oritical dirtance for a certain explosive mass can be obtained from
equations (3-20a) or (3~21a) and the reference data. The procedure is
as follows:

1. Compute W &¢ad W' from equations (3-19) and (3-22).

2. Cropute dose v for a i;iven probit from equation (3-8) for
jmpulsge. ' ‘

3. 'I-et Ig=v and coinpute Ig from equations (3-20c) or (3-2lc).




4. From the reference data, find the scaled distance dg corres-
ponding to the I..

€ 1 5 5. Compute actual distance dgz which is the radius of the constant
1 casualty curve.

i BT

C. MODIFICATION OF VN AND ADDITION OF NEW SUBROUTINES

The VM has been modified and several new subroutines have been added.
A control variable has been installed by which the user can direct the
program to generate the plotting data. The new subroutines are:

Y e T Ut e,

» PLOTIN: Based on the physical properties of the vapor, this
i subroutine calls various subroutines to generate the
o plotting data. :

PUFPIO: This subroutine generates the coordinates for the lower
threshold value curve or the lower flammability curve
for the puff model.

PIMPIO: This subroutine generates the coordinates for the lower
« (N threshold value curve or the lower flammability curve
‘ for the plume model.

FLASPL: This subroutine calculates the coordinates for the
constant lethality curve and nonlethal curve from a
flash fire burn. Five curwves for each case are
generated, corresponding to 1, 25, 50, 75 and Q9
percent casualties.

- TOXPLO: This subroutine calculates the coordinates of constant

- casualty curves from toxic gas for both puff and plune
3 . models. Five curves for each case are generated, i.e.,

1, 25, 50, 75 and 99 percent casualties.

4 ; EXPPLO: This subroutine generates the coordinates of constant
: casualty curves from explosion including peak over-
presaure, impulse, and flying fragments. It also
generates the constant damage curves for structures.

5, . Each of the subroutines which produce the damagc extent data bages for
8 : eventual conversion to visual displays is keyed on a three- or five-tiered
i 5 probit analysis scheme, in which three (18, 508 and 99%) or five (1§, 25,
N 508, 758 and 99%) curves corresponding to distance at which each percent
of damage is likely to occur are computed to form the curve family.

The data bases per curve family are coded using a general format which
enables subsequent reading of the data in a simple manner. The “write"
format is in the following order:

hs b g,
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'NPLOT, I,J,X(3),Y1(3),2

where:

NPLOT is an integer value (I3) corresponding to a plot file
code for subsequent sorting and identification by the
display programs.

I is the number of the current set of data correspond,ingA to
"either a certain elapsed time or distance, incremented
by a constant amount

J is the number of the current set of data corresponding.to
I and to a particular probit level

X(J),¥Y1(J) is the ordered set of coordinates computed to
correspond to I and J, converted to units of meters

2 is the alphanumeric name of the cell corresponding to I.

There are certain exceptions to the variable types written in this
format. The entire set of cells from the coordinate-transformed Geo-
graphical file is written onto the Output file (TAPE36) as X(J) and Y1(J),
with NP1OT=1, and J not used— instead, I is used as the increment index.
In PLOTIN, NPLOT=199 and the values of the flammability and toxicity flags
are stored in I aid J, respectively, with the values of the tctal mass of
gas (sum of data in field numbers 400l and 4023) and exploded mass, if any,
stored in X and Yl. In VMEXEC, NPLOT=200 and the values of the wind speed
and either lower flammability limit (g/cm’) or irritation threshold (g/cm?)
are stored in X ard Y1, respectively.

In subroutines FLASPL and EXPPLO, the number of the probit curve is
stored in I, the number of the cell in which ignition occurs goes in J,
and the radius corresponding to I is placed in X, with Yl getting the
value of the percentage corresponding to I and Z left unwritten (as also
is the case in all other TAPE36 writing sections, except for the one
transferring the values of the transformed cell coordinates).

PUFPLO sets NPLOT=2 for the puff irritation (toxic submodel) curve
family and NPLOT=3 for the puff lower flammability limit family.

PLMPLO sets NFLOT=4 for the plume irritation curve family and NPLOT=5
for the plume lower flammability limit family.

FLASPL sets !NPLOT=6 for the curve family corresponding to flash fire
death (lethality) and NPLOT=7 for the family corresponding to flash fire
first-degree burn (injury), regardless of whether the plume or puff model
is used.

TOXPLO rets NPLOT=10 for the toxic death curve family and NPLOT=1l for
the toxic injury family if the plume model is used, or NPILOT-12 for toxic
death curves and NPLOT=13 for toxic injury curves if the puff model is
used.

EXPPLO sets NPLOT«17 for the death from overpressure curve family,
NPIOT=18 for the injury from overpressure family, and NPIOT=19 for the
structural damage family, again regardless of dispersion model type.

3-10




All of the subrcutines which perform calculations for the plot file
data base contain gzero-divide safequard coding. The user is cautioned
that if errors occur in the execution of earlier subroutines they will be
passed into the display subroutine sections (if a "fatal" error does not .
prevent this) since no range checks on the incoming data are performed.

Besides the additional subroutines for the VM, four independeat pro-

- .{ grams have been created for plotting.
‘ DISFIN: This is a procedure file which controls the use of DISSPIA,
R a plotting software package, under NOS. The procedure file

takes a source file, compiles it, links with the DISSPLA
library, and executes it. DISFTN also retrieves a Tektronix -
terminal status definition file, TEKANS (for Model 4010-4012
configurations only). : '

. A' The £ollowing are the three source files:

TOXDISP: This program requests and reads the pleotting data file
name and attaches the file to the user's workspace as
a gsecondary file. It next requests and reads a user-
. supplied 20-character or less plot title, for identi-
e 8 fication purposes, to which it adds its own title. It
N also reads the cell number of new spill location (if
any) and the new wind direction with the x-axis (if
g any). Then the program reads the toxic data from the
attached file, rearrangas the data if necessary, and
TN determines the scale of the graphs. It plots the lower
threshold value curves, constant lethality curves and
constant nonlethzality curves (if any) for the puff or
plume model.

FIRDISP: This program is similar to TOXDISP except that it
plots the lower flammability limit curves, constant
lethality curves and nonlethality curves from the flash
fire or fireball model.

EERE R S g - ‘y, 25

o S e

BXPDISP: This program is algo similar to TOXDISP, but it will
not read the new wind direction because the explosion
effect is one of apherical symmatry. It plots the
constant lethality and nonlethality casualty curves
from explosion and the constant structural damage
curves due to overpressure.

Appendix D contains a listing of the above programs and DISFTN.

Only one additional user input variable for the VM is needed and that
is the plotting control variable, XPLOT:

Field Dafault Variable
Number  Value Unit Name Cozment
4014 4] none KPLOT, =0, no plotting data generated;

=)l.0, generatas plotting data




Execution of the VM with a request for plot file generation normally
results in an increase in system resources demand of approximately 758 to
100% beyond a non-plot file generation run using otherwise identical input
files. A successful execution of the former type.results in TAPE36, the
plot data base file, routed to the NOS disk file via station KEB immedi-
ately after PHASEL is executed, just prior to the loading of PHASE2.
TAPE36 is transmitted as a direct-access (ATTACH-type) file, since it will
normally be quite lengthy, and is renamed using the system~declared name
for the particular job (e.g., AVAKCSP}, and must be called for under this
name, not as TAPE36.. A scan of the dayfile attached to the run or of the
current NOS disk catalog will produce the name of the routed file.

A sgpecial Cycle-15 VM jobstream named DISPVM has been written and
stored in the $7205 disk catalog for easy usage of the KEB routing facil-
ity. The jobstream is presented in Figure 3«1 and is submitted after
calling in the appropriate Geographical file to the workspace and renaming
it GEOG, as well as naming the Input file VMINPUT, using this command:

SUBMIT,DISPVM,ST=stationid,T.

D. USAGE OF THE DISPLAYS

The user cvan run the VM by remote jcb entry from NOS by using either
UIM version alone (not file -RUIM) or by creating the input file manually.
The time-sharing user can submit the job by entering the SUBMIT command.
The format is:

SUBMIT,job file name,ST=id,T.

where id is a three-character site identifier that specifies what SCOPE
3.4 site should receive the transmitted file (for the Eastern CYBERNET
Center at Rockville, Maryland, the id is ECZ). After the job has entered
into the local batch queue, the gystem responds:

hh,mm, 88, jobnane

where hh,mm,ss, is the time that the job entered the batch queue (houre,
minutes, seconds}. The jobname will also be the name of the generated
plotting data file which is routed back to NOS. The user is advised to
write this name down for reference. The following is an example:

/SUBMIT,DISPVM,ST=ECZ,T.
10.08.12.AVDOAYO
/

The first line is typed by the user and the second line is printed by the
terminal. DISPVM is the job file and AVDOAYO is the system~declared job-
name and also will be the name of the generated plotting data file, which
will appear in the NOS disk catalog as a direct access file.

In the Geographical file, the cells are identified by the ID numbers
which are usually the same as the census tract codes. When the VN reads
the file, it rearranges the cells into sequential numbers (1,2,3...) and
calculates the transformed coordinates (x and y) for each cell using the
spill location as origin. 1In the printout of the VN job, the user finds

3-12




P e

o
iy 2

RERDY.
LIST

A

R e fanatdyl
ARG e IS

.

R

N Tl O

v9-06-11, 17.08,87.
PROGRAM  DITFVM
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DISFLYMs NT1s CH3100005 T100:P3,

USER (RIS
PRO.IECT s #MRTECT .

REWIND ¢OUTPLIT)

ROUTE s DUTPUT s UN=C» TID=LINs DC=PR» DEF.
HERTITNG, X1PL S HOL D

HERDING.X U £ C &

HERDING.¥1 VUL. MDD.

HERDING.¥  CUTPUT

HERDINGss1. PLOTFILE
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RFWINDY TRPE1S,

RERILIEST s CHEMTAP s NTs PE» NORINGs CT=PUs ID=USCE» YSN=0S7 072,
COPYEF s CHEMTAF « TRPES.

COPYEF s CHEMTAPRs TARELC,

COPYRFs CHEMTRF TRPE 14,

REMIND CCHEMTRP« TRPF®» TRFE10s TRPE14)
RFTHRNPHEMTRP,

ATTACHs YMs USCEVULMODLGDs CY=15» ID=USCE.
COPYEFs VM PHIRIN,

CUPYRF» VM PHRRIN,

LDSET (PRESET=ZERD)

MAFs PART.

PHIRTN,

REWIND ¢TARE36)

ROUTE CTAPE3Es DC=FL» STEKER)

REWIND ¢CTRPE 12 TAPE 13» TAPE14)
PHREIN.

ZFOR

#NNSFR

~PACK

/RERD GEOG

/EDR

/READ) YMINPUT

/EDR

EOF

RERDY.

FIGURE 3~1 AR
VN Display Plot File Routing Jobstream: DISPVN - -
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a table called Geographical Data which lists the sequential number, cell
ID, latitude, longitude, x-coordinate, and y~coordinate of each cell. The
reason we describe this process in detail is that in the display, the
cells' locations are represented by the centers and marked with the
sequential number. With the Geographical Data table and the census map,
the user can then find the area covered by the vapor clouds.

The following example illustrates the steps for producing display out-
put. In the example, it is assumed that: (1) the user wants to display
toxic casualties, so the progcsam TOXDISP is used; (2) the plotting data
file is AVDOAYO; (3) the user wants to change the spill locatioa to cell
35; and (4) the user wants to change the wind direction to =15 degrees
from the old wind direction. In the example, the letter "U" (USER) means
that the user types in the data or answer, the latter "T" (TERMINAL) means
that the terminal prints the message, and (cxr) means to depress the return
key.

1. Sign on the system

2., U: OLD,TOXDISP {cr)
T: READY.

3. U: <~DISFIN(F=TOXDISP) (cr)

4. T: WHAT IS THE PLOTTING FILE NAME:
U:  AVDOAYOQ (cx)

5. T: ENTER THE PLOT TITLE (<21 CHARS.)=--
U: CLX SPILL /RUN 25 {cr)

6. T: DO YOU WANT TO CHANGE THE SPILL LOCATION?
ANSWER 1 FOR YES, 0 FOR MO
U: 1 {cr)

7. Ti WRITE THE CELL NUMBER WiERE THE SPILL WILL OCCUR
Ut 35 {cr)

8. T: DO YOU WANT TO CHANGE THE WIKRD DIRECTION FROM THE ONBE
WHICH YOU USED TO CAICULATE THE PLOITING DATA?
ANSWER 1 FOR YES, O FOR NO
[{TID § (cr)

9, T: WRITE THE WIND DIRECTION IN DEGREES: COUNTERCLOCKWISE
IS POSITIVE; CLOCKWISE IS NEGATIVS
U: -1500 (0!‘)

With thege data entries, the computer starts to execute and display auto~
matically. A typical 3-frame run requires about 10-20 minutes of time at
300 BAUD (about 4-10 minutes at 1200 BAUD) and generally "costs® about
80 SBU's.

The user may obtain hard copies of the displays by (1) Polaroid pho-
tography of the finished frame on the CRT terminal (ecach frame generally
_ is held for about 20 seconds by the computar before erasure) or by
3 (2) saving the display program-created intermadiate plotting data file,
: named NPFILE, and processing it for a CALCONP batch job to produce India-
ink-on-papsr reproductions of the image frames. For purpose (2), a spe-
clal sulmission jobstream, CALPLOT, has been created and is described next.

i E 3“1‘




-is presented in Appendix B.

~ hin whan they are ready for pickup (generany, allow one full day). -

5.. PLOW DIAGRANS , | ‘

[N ,r,b..n-.w»m'aj E
T)

If the user is satisfied with the plot frames, immediately after the
system returns control of the CRT terminal to him, he should proceed to
reprocess the intermediate, temporary plotting file named NPFILE (for
“Neutral-Picture FILE") into a CALCOMP-compatible data file named PLOTF.
This is done using the fo..owing commands:

U: NULL {cr)
T: READY.

U: REWIND,NPFILE {cr)
T: READY.

U: CALL(UNIPRCC,S=2POST (DEVI=ROCKVIL)  fcr)
T: (after a short Gelay) .
1 UNIPOST V2.1 INPUT DIRECTIVES

?
U: $ {cxr)

The computer will then take a few seconds to process the NPPILE and will
return with:

T: READY.

U: GET,CALPLOT (cr)
T: READY.

U: SUBMIT,CALPLOT,STustationid,T {cr)
T: hh,mn,ss, jobname

The listing of CALPIGYT and its associated information file, PLTINFO,

To pick up the CALCONP piots, the user needs to have placed his phbne
number and name in PLTINFO so that the local CDC cluster center can notify

Example CAICOMP rlots are presented as Figures 3-2 through 3-21 on the
following pages and illustrate the cutputs fram the varicus display pro-
Grams. . ' B

Flgures 3-22 through 2-30 (pp. 3-36 through 3-48) depict the revised
and appended flowcharts illustreting tha changes made in incorporating the
display plot file producing code. Figure 3-30 shows the flowchart for
program TOXDISP) since FIRDISP and EXPDISP are similarly contigured, they
are not shown. . ‘ A '
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Chapter 4

GEOGRAPHICAL/DEMOGRAPHIC FILE GENERATION
FOR NEW YORK AND LOS ANGELES HARBORS

A. INTRODUCTION

Under Task 3 of this study to prepare the Vulnerability Model (VM) for
operational use, two Geographical/Demographic files were generated for the
New York Harbor and one file was generated for the Los Angeles Harbor area.
Together with the previously created New Orleans file (GEONOl), there are
now four files of several hundred cells each which can be accessed through
the User Interface Module (UIM) or directly read into the VM,

The remainder of this chapter is devoted to descriptions of these files
and discussion of how they were created.

B. APPROACH

The Geographical/Demographic files were generated by selective
gearches of census data contained within the U.S. Department of Commerce's
Master Enumeration District List (MEDList). The data were provided on
magnetic tapes arranged by census region, generally with two regions' data
files per reel of tape.

The MEDList tapes contain census data arranged by state, then by
county, then by census tract, and finally by enumeration distxict plus
block group (if any). Our searches concentrated on extracting appropriate
census tracts plus enumeration districts for targeting as cells in the
Geographical/Demographic files. There is a great deal of other data avail-
able.on these tapes concerning alternative code identifications for each
tract. We selected the housing counts and populatioi counts, and the lati-
tude and longitude as well as the tract identification (tract number plus
enumeration district number) for the Geographical files, and added to sach
line of extracted data an assumed ignition code of +3* (capable &4f igniting
any material with flashpoint less than 200°F) and an assumed dollar value
of $60,000 per structure per tract. .

The latitudinal/longitudinal positions of each tract were used as keys
for selection or rejection in making the searches. The objective of each
search was to produce a file of 350 to 390 land area cells based on a pre-
sumed likely spill location, and then water area cells were added nearby
the putative spill location to complete the file. Since the water calls
are critical in establishing whether or not the program will even compute
the cause of a spill, a fairly wide expanse of watsr was used to locate
these cells s0 as to provide the VM user with flexibility in selecting

*Except for the water cells of the Los Angeles and two New York area files,
to which were assigned ignition codes of zero (no potential to ignite).
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spill locations. (The criterion used in the VM for going ahead with com-
putations is that the selected spill location must be within 20 seconds of
latitude or longitude of a cell—20. seconds is about one-third of a mile
or about 0.53 kilometers.)

Each generated Geographical file was then given a systematically deter-
mined name and UIM code. The names are based on the abbreviation of the
port city that was the basis for selecting the tract cells, prefixed by
the syllable GEQ and suffixed by an identifying digit which corresponded
to the sequential order in which the file was made. The files generated
were:

¢ GEOLAl
.® GEONY4
‘e GEONY6

C. DESCRIPTIONS OF FILES

The GEQLAL file was produced for the Long Beach area of Los Angeles,
California. There are 361 land area cells and 6 water area cells, for a
total of 367 cells. The file covers an area 9 miles north, 2 miles west,
and 8 miles east of a putative spill site in the San Pedro Harbor, with
coordinates of 33°42°'34" N. and 118°16'19" W. On land, it extends north-
ward to Lakewood, eastward to the Long Beach Airport, and westward to the
Torrance Municipal Airport. The resulting area of coverage resembles a
square. Figure 4-1 is a map of the los Angeles area showing the boundaries
of this file. Figure 4-2 is a map of the harbor area showing the location
of the census tracts contained in the file. In general, each tract con-
tains several block groups which constitute the individual cells in the
file.

Figure 4-3 is a map of the New York Harbor area showing the location
of the two Geographical files created for that area. Figures 4-4 and 4-5
are large-scale maps showing the location of the census tracts that make
up the GEONY4 and GEONY6 files, respectively. Again, each census tract is
composed of several cells (block groups).

The GEONY4 file was produced for the Perth Amboy, New Jersey/New York
area. There ave 358 land area cells and 6 water area cells, for a total
of 364 cells, in this file. The area of coverage is a cut square, of side
and length equal to 16 miles, centerud about a hypothetical gpill site
located at 40°30'40" N. and 74°15'35" W, Gn land, it extends northward to
an imaginary line connecting Plainfield and Linden, N.J., wastward to
Edison, N.J., and southward to Browntown, N.J.; the eastern boundary
varies—it is approximately at Grasmere in New York and at the Middlesex-
Mormouth County lines in New Jersey.

The GEONY6 file was produced for the South Brooklyn-Coney Island/New
York area. There arec 380 land area cells and 6 water area cells, for a
total of 386 cells, in this file. The area of coverage is a rectangle
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with long sides equal to 7 miles and short sides equal to 4 miles. Tho
southern base of the square has a midpoint at 40°31'24" N. and 74°00:00" W.
It extends northward to the center of Prospect Park, eastward .o Srooklyn
College (CUNY), and westward to Owls Head Park. The southern terminus is
at an imaginary line approximately 3 miles south of the Coney Island sheweo-
line.

A previously created file, GEONOl, exists for New Orleans, Louisis :a.
There are 252 land area cells and 84 water area* cells, for a to°..) .2 3306
cells, in this file. The xeason for the great number of water: :res cells
is the fact that the water body of interest, the Mississippi wkiver, cross~
cuts the city; thus, this is a case where numercus watar cells are needed
to provide the user with flexibility in selecting potential spill sites
for medeling (whereas in New York and Los Angzles, the geographical arsas
primarily cover short strips of shoreline, for which only a few possible
spill sites exist). The area of coverage is approximately 9 miles square
and is bounded to the north by lLake Pontchartrain'’s southern shoreline, to
the east by Arabi, to the west hy Metairie, and to the south by a line ex-~
tending approximately parallel with the Mayonne Canal. A map of GEONOL is
presented as Figure 4-6, '

Since the user of any of thege files is bound to the criterion that
the selected spill site must be within 20 seconds of latitude or longitude
of any (water) cell, Table 4~1 presents the coordinates of the water cells
developed for these files. ‘ ' '

Fox linkage to the UIM, four-digit codes have been assigned to each
file. The codes were assigned on the basis of state numbers as they occur
in the MNEDList tapes, the port city number associated with each state, and
the soquential nutber of the file belonging to each port city. The table
of codes is displayed below:

TARLE GF UIM CODES

Poxre City File Name UiN Code
Hew York GEONY4 3611
New York GEORY6 3612
Now Orleans LLOROL 2211
los Angeles - GEOLAL 161l

*All of which have ignition codes of +3.
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Cewna

Coordinates of Water Area Cells

TABLE 4-1

Associated with Each Geographical File
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D. PROBLEMS ENCOUNTERED

The tapes were searched on..he basis of state and county codes as well
as latitude/longitude boundaries to produce the Geographical/Demographic
files. Although no major computer-related problems were encountered, there
vwere some intersystem incompatabilities that had to be dealt with.

In particular, the tapes were originally made on IBM equipment. Since
four of the five tapes contained two-region files, it was necessary to
"read" past tape-file markers placed on these tapes to serve as separators.
On IBM systems, a double tape mark is placed between files to act as the
separator; on CDC systems, only single marks are used in this case, and a
double mark signals "end of informatiocn" on a tape and cannot be read .’
past by the software. Thus, in order to read the second £ile on each of
the IBM MEDList tapes, they had to be physically recopied as the first
(and only) file on separate blank tapes and then read into the CDC systenm.
Also, they had to be converted into CDC-readable record format using the
RCOPY utility.

The computer programs that extracted the sets of census tracts for

the Geographical/Demographic files were designed to sort through the master -

tapes and then to reformat the data into VM-acceptable arrangements. In
particular, this involved picking out the relevant data from a format in

-which they were represented as degrees and fractions of a degree into

integer degrees, minutes, seconds (DDDMMSS) format. The coaversion pro-
gram. ICON. and a sample sort program for the New York area, CENSRCH, are
presented as Qiguxes d-l and 4-8.

- B. USAGE OF THE FILBS

Thesa files are accessible eithor by referenzing their names in a VM
submission jobstream or by rezerencing thair four-digit codes in a UIN-
assigtad VM run.

The VM will read in a 3selected file as it stands, cequentially assign
cell numbera to each cell-tract iD, and then compute the ralative distance
An an x-y Cartesian plane from tho selected spill site. These data that

'_ are printed are in the Geographical bata section of ths VM results print-

out. It is important for the user to keap in mind that all subsequent
cell number references are to the VN-assigned sequential ceil numbers and
not to the cell I0's that appear on the Geographical file maps. To track
tack a cell, the user muat xefer back to the aforementioned Geoqraphical
Data Table to get the correspondences.

Briefly, to use these files in a VM simulation through execution of
the UM, the user prepares a data file as he/she normally would through
the UIN, using the Geographical file maps to produce the appropriate code
and to aid in selection of a reasonable spill site. The latitude and
longitude "20-second" criterion must be kept in mind in choosing a spill

site. After a successful UN run, the user then refers to the Geographical

4-11




PROGRAM ICON (INPUT,OUTPUT,TAPE18,TAPE30)
INTEGER C,B,D,DEG
DIMENSION M(27),DEG(2),IDEG(2),IMIN(2) ,ISEC(2)
10 READ (30,50) C,B,DEG(1),DEG(2),D,II,J,K, (M(L),L=1,27)
IF (EOF(30) 40,30
30 DO 35 I=l,2
IDEG(I) = DEG(I)/10000
IMIN(I) = (DEG(I)/10000-DEG{I))*60
ISEC(I) = ((DEG(I)/10000~IDEG(I))*60-IMIN(I))*60
35 CONTINUE '
WRITE (18,60) C,B,IDEG(l),IMIN(1),ISEC(1l),IDEG(2),IMIN(2),
1ISEC(2),D,II,J,K, (M(L),1=1,27)
GO TO 10
40 STOP
50 FORMAT (Ad,1X,A3,218,4X,I6,6X,A3,15,A5,27A1)
60 FORMAT (A4,".",A3,2(I4,212),4X,16,6X,A3,I5,A5,27A1)
END

PIGURE 4~7
ICON, Program To Convert latitude and Longitude Formats
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PROGRAM CENSRCH (INPUT, OUTPUT , TAPE6=OUTPUT , TAPE10=/132,TAPEL5)
INTEGER POP,RHOUSE,FIFTY,AVAL,AZ,B2Z

DIMENSION AZ(26),A(1l)

DATA AZ/26*1K0/,B2/1H1/,AVAL/5H00600/

DATA FIFTY/3H050/

REWIND 10

CALL PFSUB(GHDEFINE,GHTAPELS,6HTAPELS,0,0,0,0,UCW,ES, ERROR)

10 READ (10,50) (A(J),J=1,11),HOUSE,POP,LONG, LAT
IF (EOF(10)) 40,15

15 IF (IABS(LAT-405236).LE.1159)GOTO 20
GO TO 10

20 IF (TABS (LONG-740000) .LE.0697)GOTO 30
GO TO 10

30 ¢c=A(7)

B=A(8)

WRITE (15,60) C,B,LAT,LONG,POP,FPIFTY,HOUSE,AVAL, (AZ (K) ,Kul,26) ,B2
I=I+1

GO TO 10

40 CONTINUE
WRITE (6,70) I

70 FORMAT (10X,"I=",I3,“CELLS IN THIS FILE.")

60 PORMAT (2A4,218,4X,16,6X,A3,15,A5,26R1,AL)

50 FORMAT (2a2,A3,A7,7X,A5,4X,A4,42X,A4,A), 284,A2,17,18,2110)
8T0P '
END

/EOR
/JEOP

FIGURE 4-8

CENSRCH, Program To Sort Through
the Hew York/Hew Jerssy Census File
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Data Table in the printout to make the conversion between the cell numbers
identified in the simulation to be affected (or not- affected) by the spill
of hazardous cargo and the cell ID's (tract codes) listed on the appropri-
ate map. Not all of the cells listed in the Geographical files will be
found on any one map, because some are resolved down to enumeration dis-
tricts and block groups that are too small in one area to be noted on the
maps; in this case, the user must refer to the integer part of the ID to
locate the area of concern.

4-14
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Chapter 5
SPILL SIMULATIONS

A. OBJECTIVES

Using the UIM/VM system, spill simulations were performed for a number
of chemical cargoes selected by the USCG.. The objectives of the simula-
tions were threefold:

e To test and check out the utility and effectiveness of the
UIM using untrained operating personnel.

e To validate the UIM/VM system for specific chemicals of
interest to the USCG.

e To determine the relative hazard ranking of the chemicals
selected for simulation.

B. APPROACH

Initially, 27 chemicals wers selected as candidates for simulation.

The selection was based on their hazard potential as estimated by their
chemical properties (chiefly toxicity or flammability) and their shipment
characteristics. The varicus properties of these chemicals needed for the
UIM, including the probit coefficients for the toxic chemicals, were de-
veloped and inserted in the UIM as discussed in Chapter 2. Then from this
list of 27 candidate chemicals, USCG personnsl selected 15 chemicals for
spill simulation.

Since one of the objectives of the spill simulations was to perform a
hazard ranking of the chemicals based on the VN results, canonical spill
scenarios were devised which all 15 chemicals could be subjscted to.
Three staniard scenarios were developsd, and simulations were run for all
15 chemicals for each of the scenarios. '

The simulations wera run using the UIM and, for two of the thrae sce~
narios, the simulations ware performed by personnsl with no prior comiputer
experience. Thesge simulations provided proof testing of the utility of
the UIN operational manual as well as that of the UIN itself.

The results of the mimulations were analyzed in trree ways. Pirst,
they were examined from the standpoint of UIM effectiveness and utility,
vith particular attention givan to the cory s ard recormendations of the
novice usera. Based on recommandations produced oy this analysii, approe
priate modifications were made to the UIMN to improve its easc of use and
valus, Secondly, the simulation rasults wera examined from the standpoint
of campatibility of the UIM with the VN anli validity of the VN results.
Any inconsistencies or errors found in the VN program as a result of this
analysis were corrected and the affected simulations were rerun. lastly,
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the simulation results were analyzed for the purpose of ranking the 15
chemicals according to their casualty-producing potential. Based on a
careful scrutiny of the results for all three scenarios, a hazard ranking
of the chemicals was produced. -

. C. CHEMICALS SELECTED FOR SINULATION

Table 5-1 presents the hazard properties of the chemicals selected as
candidates for spill simulation. The table gives the type of hazard (flam~-
mable or toxic), the lower flammable limit or threshold limit value,* the
fire hazard rating given by Sax,** and the toxic hazard rating given by
USOG-388.***

Fifteen chemicals were selected for spill simulation from the list of
candidate chemicals. The selection was made by USCG personnel hased on
their interest in particular chemical cargoes. Table 5~2 lists the 15
chemicals and enurerates for each the type of hazard to be simulated and
the cargo characteristics, including tank capacity, cavgo temperature, and
cargo pressure. The tank capacity represents the maximum size of a single
tank that is customarily used for that chemical in U.S. marine transporta-
tion.

D. SCENARIO CHARACTERISTICS

The epill locations and the wind directions specified for the thrse
canonical spill scenarios at Parth Amboy, Coney Islard, and Los Angeles
are depicted in Figures 5-1, 5-2, and 5-3, rupect.ivcly. Also noted are
the assumed water and air temperatures.

The spill for each scenario was assumsd to be caused by & 2-meter-
diamster rupture in the cargo tank just above the waterline. The rxupture
characteristics and tank position with respsct to the waterline are de-
picted in Figure 5-4. The actual amount spilled was computed by the VN
(Model A) and was dependent on the size of the tank which was, in general,
different for each chemical. Since tanks were assuaed to be situated for
the most part above the waterline, almost the antire content of each tank
was 6pilled and the computad amount turnsd cut to be roughly 588 of the
tank capacity.

*In parts por million as adopted by the American Conference of Govern-
ment Industrial Hyglenists,

tagax, N. Iwing. Dangerous Properties of Industrial Matexialis, 5th edit,,
Van Ndostrand Reinhold Company, 1979.

*e8y,.S8, Coast Guard, USCG-388, Chamical Data 6uida for- mu: Shipmant by
Nater,
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TABLE 5-~1
Hazard Parameters of Chemicals Considered for Spill Simulation

o o] |
HASARD | () {ppm) "PIRE TOXIC
Acetaldshyde AAD r,T 4.0 200 Dangerous ) Sosie haszard
Acrolein ARL T 2.3 0.1 Dangerous Severe hasard
Acrylonitrile ACN r,T 3.0 20 Dangerous Modexate hazard
Ammonis (anhydrous) ANA r,T 16 25 Low Some hazard
Butane BUY r 1.9 3700 Very dangercus Negligidle
Butylene b2y r,T 1.6 —-— Very dangerous Hegligible
Carbon Tetrachloride T NA 10 Honflamwable Savers hasard
Chlorine CcLY T NA 1 Nonflammable Severe hazaxd
Dimethylamine DMA | 4% 4 2.8 10 Very dangerous Soms hagard
Bthyl Ether BRT ?,T 1.8 400 Very dangerous Soma hazard
Hydrogen Chloride HDC T A 5 donflazsable Nodsrate hamard
Bydrogen Cyanide HCN F,T 5.6 10 Very dangerous Severe hasard
Kydrogan Pluoride o T NA ) Hontlammable Ssvere haszard
Rydrogan Sulfide D8 4 4 *10 Very dangerous Soms hassrd
Liquefied Natural Gas LNG 4 5.3 - Dangexous Negligible
Liquetied Petroleum Gas| L¥G 4 2.1 1000 Noderate Negligidble
Mathyl Sromide Hs r,? 10 4 Hodetate Savare haserd
Mathyl Chloride ane r,? L 19 100 Bighly dangercus Some hasard
Ootena OAN L B 1.0 60 Dangerous Sogliq:blw
Penrtana PTA 4 1.4 - 300 Nighly dangercus Megligible
Phoagene m| “w 0.3 Honflammable | Severs harerd
Propana ”np 4 2.2 1060 Nighly dangerous Negligible
Fropylcne ¢ 1] 4 2.0 490 Righly dangarous | Minimal havevd
Propylens Oxide OX r.tr 2.1 160 Highly dangercus Scws hasard
Bultur Dioxide 8¥0 T HA S Nonflasmable - | Severe hasard
Tolusne oL | ey 1.27 100 Siight Some hacard
Vinyl Chloride viu r.T 3.6 1 Cangeious Some haeard
5-3
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TABLE 5-2

Chemical Cargoes Selected for Spill Simulation

TRNR “TANR TAVNGO TARED
CHEMICAL NAME CODE | CAPACITY | HEIGHT | PRESSURE® | tEMPERATURE® | HAZARD?

(=) )] fatm) {2c)
Acetaldehyde ARD 3,000 15 1 (o Asbient 4
Accylonitrile ACN 3,000 15 1 () Anbient 4
Ammonia (Anhydrous) A 10,000 a0 1w -3 T
Chlorine (44 3 182 7 1 W) 33 T
Dimethylamine DA 3,000d 15 2.8 () Ambjent r
Ethyl ether 25T 3,0009 13 1o Ambient r
e 4G 25,000 2 1 W «16% ’
7] e | 10,000 20 1 (v -40 v
Nethyl bromide ;)] 3,000 18 1 (o) 4 -
Nethyl chloride NrC 3.000d 1? 1 W -24 v
Octane QAN 4,000 11 1 w© nbieat | 4
Pentans PA 4,000 1? 1 (e aabjent 4
Peopylens axide POX 3,000 13 1 e Asbient .0
Tolusne 0L 4,000 1? 1 te) Jabient i
Vinyl chloride VR 6,000 1? I W 14 4

%(C) w closed tank;

bubhne ® gsa teEparature

% w flash fire:
d

T = conic

(V) = vented tank

5-4.

Double tank capacity (6,000 a)) was also simulated £or thase thiee casas.




R e LI

m’:“’"’z@? i
HAmSe

S

(’);’
‘v‘b'/b ([ 40SH00° N, 7

" 4073200
e 40 30 YO0

| 407 28°00°
o9

e 40°35400" M.

YT 1 1 ]

2 10 74 7 Ty 1. 74 74 14 n

Y ! 3 0 1N 16! 1e¢ 3 10* ob* ob'
(1o o e (L 09" 00" g0 oo 00" oo* oo*
o, ‘ . . ‘

Q: SP1LY, SITE

Coordinates of apill site: 40°30'40" N.
74°15°35" W,

Wind vector: 3125%, 2 m/s

Surface sea temperature: 22°C

Average air temperature: 28°C

FIGURE 5-1. Scenario Map fox the Perth Amboy Spill Simulations




h'“};:‘
Q%ggg,
K"‘gztm \‘
,_*Q[oeet s g.;,,‘..,
*y 9\\;.,®n k&'-‘

X7

;wm

™ ; 40°40°00" M.
p 37 . .
" SAAY 1l A A,
.‘ 8 R \Ut
/‘ 5 ﬁ suuu . 40*36°00°
t{ p 7 Anvenay
:“{f AT
) iy %\'\
- 3 . «.t‘ '. e
. I

Fwee §

—40"32°C0"

- 43* 28100

ol al
Vhx @xu\w :

.x hﬁ“o‘
) .A
N,

P 40°24 400" 8.

¥ ; ..-" ad
I'-"n'».'—‘.lv. Y "=‘1-;\ “.i‘q '6\\;“‘)"}‘(’

lmlllWl?l’

(LI TCN LN T LN V0 P L TS 5 M 7)‘

240 Y 16t A 08 B4t 0Dt %6 s
aG*  D9* 03 00 O0* O3 O0° 00* 00
®. LS

Q: SPILL SITE

coordinates of spill site: 40*31°'25" N.
74°00°'00" W.

wind vector: 5°, 4 w/s

Surface sea tempezature: 22%C

Average aly teaperature: 28°C

FIGURE S-2. Scenario Nap for the Conesy Island Spil) Simulctions

5«6




Nt Foenhel o WL g
R PR I & s H
NI S SED AR
. DHA! grne| {2 y ‘“M_“ A
o i vy £ & +
e A 4 )
- N
heavras seack ' e B > .E!E?,:.‘
nn-uu:n 5 & DF My, Y S A
PRI\ ¥ Jlasrens W LT e 33%52:00% W.
: \ y ‘
» o At o . bothors Aif‘ﬁkl .
prmowae A V3T R W
3 3 ¥ Wt : :
.&“ " i /BN b : Mlt, SR B (v
Sobagt e - -+ T . .
muu-ugl'.'.?.n = s 1 " 3 ‘: g ‘ }a’(“‘ﬁ ‘ 1] b= 33%48400"
3 L @ 2 et L M,
R + =< Tt » 3 é '
Mﬁ?gr.l w BT W, o3 g % o
i T K\ 1A% o A\ T gk
'&m "'_ o l_ : G\.\ . e .’& 13 A b 1. ;;;
- A LONG P N ¥ A L
LT e/ LI T WEACR |- K ‘,{_E. 3 - 3
WA Sty K.-; lq‘ l:-:::” S‘:’N‘M” [ "’~‘§—?"M o b 33044000%
) [PPSO b . ‘1:\.» X - . L 3 X
) ::.*....;J x"égs e K 'K
Aiiuec S { { e -
a “. . ‘:‘ Pray l - .
h . ]
4(}‘} i - b 33%40°00°
(J ! § RUKTUSS FON ” N
% 3.‘ “E. . 1.
$ N [
. 4 £ -
’ ] wiwenny ge o 33436°00° N,
i f ‘
H ¢ .
’
LI | 1 ‘ ] ‘
i AT L uw e 118 AN
M AL 8 13 N 10t (<%
o os* iy o0 oo o
'. .‘

Os SPILY SITE

Coordinates of spill site: 33%42'34" N,
116%16'19* w.

wird vector: 0°, 4 /s

Surface sea tssporature:
Aversge air temperatura:

20
29%

PIGURE 5-3. Scenario Map for the Los Anyeles Spill Simulations

5«7

R R




AU Uy S

VR
t

P

Sl AL

IO O S &
N FUUET U NSO ST ' A T..w...,

\j
?’
b
4

E, .

: h = height of tank

d = ¢iameter of rupture

b = height of rupture above hottom of tank

¢ = height of centar line above water surface

For simulation scenarios:

d = 2 meters
b=a(
¢ » 1 meter

=
——— e

2] - . TIGURE 5~-4. Ruptura Characteristics
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From the standpoint of hazard ranking, the use of spill sizes which
are dependent on the maximum tank capaciiies for the chemicals is consid-
ered to be a valid analytical technigque even thcugh .t results in differ-
ent spill sizes for the different chemicals. Tha magnitude of the hazard
is to a large extent dependent upon the amount spilla:d, which in turn is
dependent on the size of the tank. Thus, the size »f the tank should play
a part in the ranking of the hazaxds, which it does in the method of anal-
ysis used here.

BE. CHECKOUT OF UIH/VH SYSTEM AND SPILL SIMULATION PRODUCTION

l. Initial system Test

To check out the UIM/VM system, gpill simulations were run first for
the Perth Amboy scenario for all 15 chemicals. VM results were carefully
examined for errors and inconsistencies,: This exercise yielded several
logic errors ithat needed to be corrected,” Also, several cosmetic improve-
ments were made to the VM output tables to enhance their ease of use.

Once these modifications were made, the spill simulations were run for all
three scenarios (including a reran of the simulations for Perth Amboy).

2. Production Runs

The production runs of the spill simulations were performsd for the
most part by non-computer-oriented personnel. Two methods were used to
traln the oparators, For the cperators who had some prior knowledge of
the VM (but no computer experisnce), training was provided in a short ori-
entation session of about one-half hour in dGuration. Then, during their
£irat UIM session an experienced operator stood by to assist the novice
operators when necessary. -After the UIM initial session, the novice was
generally on his own.

The second typa of traininyg was attempted for those personnel who wore
totally unfamiliar with the VM. These persons were asked to study tha UIM
manual for sevaral hours. Then the trainee was given a spill scenario to
run and, as Lefore, the expariencad operator was available to assist the
novice during his £irst UIN sessgion.

Both methods of training the novice operators were found to he effec~
tive. After the first session, the first-time users could set up and run
- VM simulations completely on their own. The only assistance neaded was
-~ for unusual computer system problems or for interpreting the VN output.

J. VN Nodifications

A8 previously discussed, the initial checkout simulacions at Perth
&rboy iderntified saveral VM program ervors and inefficiencies. Likewise,
the production runa rosulted in sevaral recommandations for simplifying and
clarifying the VH ouatpit. tables. The modifications made to thie VN program
as a result of these €indings are described below.
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3 The time-incremented radiation flux tables, which have no utility
since the reviolou of tha flash fire model, were removed from the VM out-

put.

An unused variable, field ID 4012, was. reactivated as a flag to sup-

¥ press printout of the pmm concentrations table, since this could be redun-
dant in light of the fact that a concentrations table in units of kg/m® is
3 also printed. If the new variable PPMSUP is set to 1, the tabla is not
printed; if set to any other value or not set at all, the table is printed.
The kg/ma concentrations takble is printed regardless of the value of PPMSUP.

In subroutine DCSAGE, the time-concentration product computation rou-
tine for toxic chemicals, it was discovered that the interior dosage was
being incorrectly computed due to a units error; this has been rectified.
Also, a mistyping of the air temperature variable, AIRTEM, leading to a
misagsignment of zero for this variable in this subroutine has been cor-
rected. Further, if a tuxic spill run is requested, the Ignition Output
Table will no longer be printed. This has been implemented since in the
case of a toxic spill, very few of the entries in this table are appli=:
cable, and thoae that are applicable are »f minor importance to the ana-
lyst.

T RO AR G

In the flash €ire subroutine, FiFIRE, it was discovered that the form-
ula ugsed for computing fireball size was incorrect, and has heen anended
to reflect thu change. In particular, the density of the fuel vapor is
; now being used rather than that of the combustion products. Also in this
e subroutine, due to an earlier VM changa, the value of the sccondary fires
flag, NSF, was being incorrectly assigned and was causing a fatal FORTRAN
exvor to occuur in VMEXEC when no request for secondary firea analysis
{3004=0) and ignition occurred. This has been corrected both hexe and in
main routine YMEXEC.

In MODZ, the valuas for sigma.y and sigma-z at time of ignition were
not being printed when the plume submodel was in effect. This lad to mis-
3 leading default values of pero being printed in the Ignition Output Table
s for those variables. This has been reprograzmed to be consistent with the
puff submodel printout format.

In subroutine FATH, a logic error was causing execution of Nodel F,
vhich determines the amount of time needed to dissolve a water-soluble
chemical, to be execated for certain immiscible liquida., This was cox-
rected by delating the setting of the model number corresponding to F to
a non-zero nusbexr (5) if such chemicals were being considered.

In the spillage rate determination section of the VM, certain combina-
tions of tank geomstry and insulative type were causing floating point
overflows in subroutine RILITC. This only occurred if adiabatic tank con-
ditions (3006=]1) were specifisd, and has been corrected by including im-
panding overflow-sensing iines of code to protect against this condition
by flagging for termination of the particular loop sequence whers thh may
aoour, and continuance of normal flow.
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In Phase II, the blast damage tables were often printed out with many
subtables showing no apparant damage for some cells. The threshold level
for the salection of blast damage printout or nonprintout has been reset,
and very few "sero subtables" are now being cbserved, thus reducing a po-
tential source of confusion.

Finally, for test purposes, it is now possible to bypass the PATH sub-
routine and the escape-, spreading-, and evaporation-rate determining sub~
routines entirely, and to go directly to-MODC by setting reactivated field
ID 4013, BYP, to 1 in the input file (default is zero). This forces the
VM to use the user's input file values for total mass liberated (TMV, 4023)
in lieu of the calculated values; and in the case of the plume (continuous
spill) sulmodel, the minimum of either time to effect complete evaporation
(TEVAP, 4016) or the value of the first time in the first-specified time
sequenco* (TLAST, S05(, which is derived from field ID's 6001, 6004.or
6007) for determining the value of Qp, the source gstrength item., There-
fore, when using this option for a plume simulation (5010=1), the user must

specify a value for field ID's 4023, 4016 and either 6001, 6004 Or 6007, or -

slse execution-time errore will occur.

%§hen specifying the time saquence ®ar a toxic cheminal, a time progression
"should not be used since the VN will select tha first time specified in
the progression, perform a computatica sei based on it, and then will &ie
rectly procesd to Phase II, ignoring any remaining time increments.
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F. SIMULATION RESULTS

The principal results of the spill simulations for the 15 chemicals at
Perth Amboy, Coney Island, and Los Angeles are presented in Table 5-3.
Given are the number of deaths, injuries and, in the case of flammable
chemical spills, the number of buildings destroyed. The figures for deaths
and injuries are the total casualties for both outdoors ard indoors per-
sonnel. The parenthetical values show the portion of the total océurring
indoors. For some of the toxic chemicals, injury probits have not. been
developed (for lack of data) and, thus, injuries were not computed. Com~
ments are given in the last column of Table 5-3 regarding the nature of
the cloud simulated (puff or plume) and the solubility and volatility of

the chemical. These comments are useful in explaining and interpreting
the results. '

For ethyl ether a spill from two tanks was simulated (i.e., 6,000 m?
rather than 3,000 m®). A spill from a single tank resulted in zero casu-
alties for ether, but an examination of the results disclosed that the
vapor concentrations at the closest cells were very clogse to the lower
flammable limits. Consequently, & double size spill was simulated to pro-
vide a means of differentiating between this marginally hazardous chemical

and the other zero ca:ualty chemicals which produced downwind concentra-
tions far below hazardous levels.

Acetaldehyde, acrylonitrile, dimethylamine, and propylene oxide pro-
duced no damage due to their high solubility. As evident from the follow-
ing table, only a very small percentage of the spilled material vaporized
and the rest went intc solution. Due to the small amount of vapor, the
highest concentration at the nearest cell was orders of magnitude below
the lower flammable limit, as noted for acetaldehyde and propylene oxide.

Mass Mags Vaporized Concentration Lower

at Flammable
Chemical Vap8;$zed Mass :Silled Nearast Cell Limit
(kq/m3) (Xg/m3)

Acetaldehyde 1,890 0.008 8.2 % 10”% 7.6 x 1072
Not raecorded Non-

Acrylonitrile 240 0.0l10 in VM output £lammable

Dimethylamine 40} 0.002 - -
Propylene Oxide 1,300 0.005 5.0 x 10=% 5,0 x 1072
5-12
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The only other chemical that resulted in no damage for all three sce-

narios was octane. This was due to .its relatively low volatility. The data

below compares the source strength of octane to the other flammable chemi-
cals which formed a plume of sufficient concentration to ignite at Perth
amboy. The source strength of octane is much less than that of the four .
chemicals which ignited. Note that the time of evaporation for octane is
roughly an order of magnitude greater than the others. '

Time Plume
Chemical of Souxce Rﬁ:zlt
Evaporation Strength Perth Amk
(min) - (kg/sec) y
Ethyl Ether : 33 485 Ignition
Methyl Chloride 27 215 Ignition
Octane 200 52 No ignition
Pentane 25 426 Ignition
Vinyl Chloride 18 242 Ignition

The maximum vapor concentration of octane at the closest cell at Perth
Amboy was 3.5 X 10~ kg/m® and the lower flammable limit is 4.9 X 1072,
thus no ignition ccourred.

Six chemicals produced casualties at Perth Amboy, but not at the ather
two spill sites, These were the four flammable chemicals that ignited in
the above table plus the two toxic chemicals, toluene and armonia. All six
of these chemicals exhibited evaporation times more appropriate to plume
formation than puff. Absence of casualties at Coney Island and Ios Angeles
was due to the greater distances between spill site and nearest downwind
cell and to the less stable atmospheric conditions that axisted at these
sites compared to Perth Amboy. The nearest cell distancas at. Coney Island
and Los Angeles were 5.4 km and 1 km, respectively, compared to 0.4 kn at
Parth Amboy. Thus, because of the near-in spill sita and the very stable
alr assumed at Perth Amboy, the concentrations in the plumes were suffi-
cliently high to cause damage at the near-in cells. But at Coney island
and Los Angeles, the lowering of the stability and the increase in dis-
tance were sufficient to reduce the plume concentrations to below hagard-
ous levels. Thus, the six chemicals can be considered to be marginally
hazardous; that is, hazazdous only under a fairly narrow set of conditions.
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Four chemicals resulted in casualties at all three spill sites. These
were chlorine, ILNG, LPG, and methyl bromide. All four of these chemicals
were both highly volatile and immiscible, and the evaporation times were
sufficiently low to cause the vapor cloud to exhibit puff-like behavior
with concomitant high concentrations. The table below shows the evapora-
tion times computed by the VM for each of the four chemicals.

Evaporation Boiling

- Chemical Time Point
(min) (°F)

. Chlorine 0.3 -29

| ING 4.1 -258
LPG 6.5 -40

Methyl Bromide 0.6 +40

Chlorine's evaporation time was shorter than the others, due principally
to the relatively small size of spill. Because liquid methyl bromide is
heavier than seawater, the VM selected a different vapor formation model
for methy'l bromide than for the others: the sinking and boiling model
rather than the floating cryogen model. The sinking and boiling model
simulated very rapid evaporation, presumably enhanced by boiling turbu-
lence and the concomitant rapid heat transfer.

Because of the rapid cloud formation, the vapor concentrations of
chlorine, LNG, 1PG, and methyl bromide were sufficiently high to remain
hazardnus for long distances under slass D stabilities. For chlorine, LNG
and LPG, the casualties were greater at Coney Island than at Perth Amboy
or Los Angeles because of two effaects:

® higher population density

e larger vapor cloud area due to lower stability and greater
distance to vulnerable resources,

The amounts spilled and the hazard properties of these three chemicals
were sufficient to cause the chaemicals to remain extremely hazardous even
with the dilution resulting from larger distances and lowering stabili-
ties,

In the case of methyl brdmide, the dilution due to greater distance
and less stability was sufficient to greatly reduce the casualties at
Coney Islandland Los Angeles, relative to the casualties at Perth Amboy.

————

For ING and LPG epills, the vapor clouds were ignited by the geo=~
graphic cells' first encountered, when most of the cloud was over the
water and only a small portion intersected the land. This had the effect
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of minimizing the casualties, especially at Los Angeles where the geo-
graphical cells that bordered the harbor were not heavily populated. The
reason the ING spill resulted in less fatalities than the LPG spill at los
Angeles was due to the greater penetration of the smaller LPG vapor ¢loud
before ignition. This is purely a chance result having little bearing on
relative hazard potential of the two chemicals.

G. HAZARD RANKING

The results of the simulations have been analyzed for the purpose of
ranking the chemicals according to their relative hazard potential. The
principal measure of hazard potential used in the analysis is the number
of fatalities, since it is the most consistent and accurate measure pro-
duced by the VM. Scme consideration is given to number of injuries and
buildings destroyed; however, injuries are not computed for some toxic
chemicals (insufficient medical data for estimating injuries) and struc-
tural damage of course is not computed for toxic chemicals. Thus, inju~-
ries and structural damage are useful only for ranking between chemicals
for which the calculations were made.

A second hazard factor used in the hazard ranking is. specific lethal-
ity. Specific lethality is defined as the deaths per cubic meter of
material spilled. This hazard measure normalizes the effects of all chem=-
icals for a given quantity of chemical spilled and provides a measure of
the relative hazards of the chemicals for the same size of spill.

Table 5-4 is a tabulation of the hazard factors (total deaths and spe=-
cific lethality) derived from the VM simulations for the 15 chemicals and
the three scenarios. The chemicals are grouped according to solubility
and volatility. The most hazardous category is presented at the top of
the list (insoluble and highly volatile) and the least hazardous at the
bottom (goluble, low volatility).

Based on an examination of the hazard factors, the 15 chemicals are
grouped into four hazard categories and ranked according to hazard poten-
tial. This categorization and ranking is presented in Table 5-5. Chlo-
rine is by far the most hazardous chemical. It not only produced the most
casualties at all three spill sites but accomplished this with a relatively
small spill, thiereby exhibiting a very large specific lethality compared
to the other chemicals.

ING, LPG, and methyl bromide were ranked in the next most hazardous
category. They produced significant casualties for all three spill sce-
narios. Although ING generally produced more casualties and structural
damage than LPG, it did it with a much larger spill (25,000 vs. 10,000 m').
At Perth Amboy the gpecific lethalities were approximately equal for LNG
and LPG, and at Coney Island and lLos Angeles the specific lethality for
LPG was greater than that for ING. Because each is ranked higher than the
other for one of the two hazard factors, it was felt that a differentia-
tion between the hazard potential of the two chemicals could not be made
and they were ranked equally.
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Methyl bromide was also given the same ranking as ING and LPG. It
produced appreciably more czsualties at Perth Aamboy than did ING or LPG,
but the reverse was true for Coney Island. Although the specific lethal-
ity was about four times greater for methyl bromide at Perth Amboy than
that of LNG and LPG, it was comparable at the other two sites. Consider-
ing the fact that LNG and LPG hazards were anot maximized,* the larger spe-
cific lethality for methyl bromide was not considered significant and
methyl bromide was given the same hazarxd potential ranking as LNG and LPG.

O

; All of the chemicals that resulted in casualties only at Perth Ambcy
~ vere placed in the next hazard category. Of these, ammonia was clearly

the most hazardous due both toc the large number of casualties and to the
larger specific lethality. Vinyl chloride and pentane, with approximately
the same specific lethality and comparable total deaths, were ranked next.
Then followed methyl choride and toluene, whose hazard factor: were quite
comparable. The last of the chemicals ranked as "hazardous™ was ether
which did net produce any casualties for a single tank spill, but did for
a double tank.

The five chemicals that did not cause casualties for any of the sce~
narios were ranked as relatively nonhazardous. Since the Perth Amboy sce-
nario was a rather extreme scenario in terms of population proximity and
atmospheric stabhility, the lack of casualties at Perth Amboy indicates
that theme chemicala will probably not result in acute damage under most
large-spill conditions.

In sum, the 15 chemicals were ranked in four major hazard categories
and in seven subcategories. The only chemicals that were ranked in the
most hazardous or very hazardous categories ware insoluble, highly vola-
tile chemicals. The only soluble chemical to be ranked as hazardsus was
smmonia, for which a large spill was simulated., All other hazardous
chemjcals were insoluble and moderately tc highly volatile. All the rela-
tively nonhasardous chemicals were either insoluble or involatile.

A final comment is made regardiug the hazards of toxic versus flam-
mable chemicals., The toxic chemicals in general =xhibited the greatest
hazard potential (for the insoluble, highly volatile chamicals). The
reason for this is that the toxic puff or plume made a long swath through
the populated area and many people within this area became fatalitias. In
ths cass of the flammable chemicals, oaly those exposed people isi the vie
oinity of the vapor cloud at the time of ignition hecame casualties. When
ignition coourred, it occurred scon after the vapor cloud reached the
shore, .and in general only a portion of the cloud was over land at the
time. The casualties for ING and PG might have been appreciably greater
if ignition had been delaysd until the vapor clowl coversd a more popu-~
lated region, especially for the los Angeles simulations where the cells
near the shore ware relatively unpopulated. However, tha cna-shot casu-
alty-producing chacacteristics of the flammable vapor cloud versus the

*Delayed ignition could have produced greater casualties for LNG and LPG.
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continuous casualty-producing effects of the toxic vapor cloud, together
with the early ignition likelihood of flammable clouds, make the highly
flammable chemicals less hazardous than the highly toxic ones. This con-
clusion is based on direct casualties only, and does not consider the 7ire
damage to structures or the casualties that might cocur if a fire storm
occurred as a result of widespread ignition. Also, it does not consider
evasive tactics which could reduce the toxic casualties significantly at
far-field downwind distances. These latter considerations are functions
of the effectiveness of civil emergency plans, time of day and day of
week, local fire protection availability, and many other variables which
are difficult to quantify.
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Chapter 6
FILES AND TAPES CREATED UNDER THIS CONTRACT

Two new chemical properties tapes were created in SCOPE-internal (SI)
format, in seven-track, 800 BPI, ANSI-lahelled format. Their visual
gerial numbers (VSN's) are S3216 and S26506=KWd942, and they replace
S$3984 which wore out.

The updated VM was recompiled using the optimizing FORTRAN processer.
Both the source code and Phase 1, Phase 2 object modules were written onto
a new tape, 0S1828. Also recorded on this tape was the entire Chemical
Properties file, plus the Default and DPI Values files, to conserxve system
resources demand, The new tape is a public-access, nine-track, 1600 BPI,
labelled tape, VSN=0S1828. A request card for this tape would look as
follows: '

The first file on this tape is the updated YM source code (VNSYM or
OIDPL); then, in order of appearance, comaes the cntire Chemical Properties
file, the Default Values file, the DPI Table fijle, the Phase 1 cbject
moiule, and the Phase 2 object muodule.,

Ay a backup to this tape, a new VM file set has been catalogued on
SCOPE as Cycle 15, Cycle 15 stores USCGVUIMODLGO, which contains both up-
dated object modules (ID=USCG) and HEWVMSYN, which coutains the updated YN
source code (ID=USCG). Fublic-access tape 0S7973%has been created to com-
plement these files; it contains, in the following order, the entire Chenm-
ical Properties file, the Default Values file, and the DPXI Table file.
Jobstream DISPVN (Pigure 3-1 in Chapter 3) illustrates the tandem usage of
0STN73 and USCGUUIMODLGO. The total disk storage reguired far Cycle 15 is
659 5DB's (standard data blogks).** Standard N run jobstream RUNUIN2
(formorly, CHEAPVM) illustrates the usage of tape 051928; it is listed in
Chapter 2 as Figure 2-4. Note that in both jobstreams VN output is di-
rected toward the printers at the Bastern Cybernet Center, 1151 Seven
locks Road, Rockville, Maryland 20854.

tables G-l and 6-2 list the current SCOPE-resident tapes and ﬁ.la. '
respectively, available undex Coast Guard acpgount 57208, .

*Hine-track, 1600 BPY, ANSI-labelled.
#9875 oo are 1280 characters (6-bit) per SDB.
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TABLE 6-2
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Appendix A
DESCRIPTION OF THE VULNERABILITY MODEL
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The Vulnerability Model (VM) is a computer similation which assesses

the consequences of hazardous materials spills. When the user specifies
the:

O R T TN

: ® characteristics of the cargo (e.g., chemical composition, size
: of tank, temperature of cargo),

cew < e 38ize and location of the rupture,

characteristics of the spill environment (e.g., marine charac-
teristics and weather conditions),

geographical location of the spill, and

location and characteristics of the vulnerable resources
{people and property) in the viginity of the spill;

the VM will compute the:
e
®

size and characteristics of the spill,

diapositién of the hazardous material (e.g., mixing, sinking,
dilution, vaporization, diffusion, dispersiun),

e concentrations and hazardous effects of spilled material as a
function of position and time (a.g., toxic concentration and
dose, thermal intensity and dosse, overpressure), and

® number of people killed and injured and amount and velue of
- ‘ property damaged.

2

The VM sinulates two basic types of hazardous chemicals: toxic and
flammable. For toxic chemical apills, the VM simulates the development of
the spill, the vaporization of the chemical and the formation of a toxic
cloud or »l'une, the movement and dispersion of the cloud, and the acute

toxic damago (deaths and injuries) ocourring to people residing in the
path of the cloud.

For flammahle chemicals, the VM computes fire damage to pecple amd
property reaulting from three types of fire hazards: pool bhurning, fire-
ball, and flash fire. Pool burning ocours when an immiscible flammable
liquid is spillel and oatches on fire at the spill site while it is astill
in the form of a flcating pool of liquid,

A fireball coccurs when & pressurized gas or highly volatile liquid is
B ignited as it escapes, bursting the tank and generating a highly combus-
g tible mixture of waterial and air which buris very rapidly and forms a

P N fireball, The fireball hazaxd is common for incidents involving propane.
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Flash fire occurs for volatile chemical spills which do not catch fire
at the spill site (due to lack of an ignition source) but form flammable
vapor clouds which are blown downwind and are ignited at some distance
from the spill site. The flash fire hazard can be the most serious, be-
cause it involves the transport of the hazardous material from the spill
site to downwind areas that can be much more populated than the spill site.
If, at the time of ignition, all of the spilled liquid has not been vapor- -
ized, then pool burning occurs in addition to flash fire. Also, the possi-
bility exists that under certain conditions the highly combustible vapor
cloud can explode rather than burn. Hence, the VM simulates the explosion
of the vapor cloud in addition to flash fire and computes the explosion
damage to people and property as well as flash fire damage. The user is
cautioned that in all cases involving unconfined flammable vapor clouds,
flash fire is much more likely to occur than explosion. However, explo-
sion is included as a worst-case congideration, even though it is recog-
nized to be a remote possibility in most spill situations.

The VM is designed to simulate the consequences of hazardous materials
spills at specific ports, harbors, or other marine locations. To do this,
the user must specify the location and characteristics of the vulnerable
resources in the vicinity of the spill site. This is accomplished by
means of a Geographical/Demographical file which divides the area of in-
terest into cells and gives the location, number of people, and number and
value of buildings for each call., In simulating damage, the VM computes
the damaging effects such as toxic dose or radiation dose occurring at
each celly converts this to the fraction of people and buildings damaged
at each cell, multiplies by the number of people and buildings that exist
in each cell; then adds up the damage for all cells.

The VM simulates spills in confined waters as well as open waters. It
also considers the effects of tidal or river flows if specified by the
ugser. The VM does not, however, simulate the effects of topography on
vapor cloud dispersion; i.e., it assumes that the land, like the water, is
flat. The key parameters that determine the vapor cloud dispersion are
the wind direction, .the wind speed, and the atmosphexric stability coeffi-
cient,

In application, the VM is one of the key components of the U.S. Coast
Guard Risk Management System, a system of analytical models for (1) iden-
tifying and assessing the principal spill risks associated with hazardous
materials marine transportation and (2) determining the cost benefits of
alternative safety regulations or actions which reduce the risks.

The VM is a planning tool and not a quick-reaction model to assist in
the response to actual hazardous materials spills. It is to be usged in
regulatory or safety systems analysis to assist in the design and evalua-
tion of alternative means to reduce the hazards of marine spills. In this
type of application, the VM is used to determine the effect on consequences
of alternative safety measures and actions. Typical applications are:

A-2
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e terminal or facllity siting (evaluation of the relative
hazards of alternative sites), '

e facility design (evaluation of the effect on consequences
of alternative safety measures),

I ey PN TR
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H o vessel safety analysis (evaluation of the effect on conse-
E quences of alternative means to reduce spill potential),

e traffic control systems analysis (evaluation of the effect
on consequences of alternative traffic control schemes),

e spill response analysis (evaluation of the effect on conse-
quences of alternative means of spill containment).
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Appendix B

UIM FLOWCHART AND SOURCE CODES

Figure B-l. UIMS/UIML Flowchart
as Procedure RUIM
Controls Them

Figure B=2. UIMS Listing

Figure B-3. UIML Listing
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FIGURE B-1. UIM Flowchart (Part One)
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version, UINL) version, UINS)

PRESENT
INFORMATION
ON 'THIS INPUT

PURTHER

INFORMATION
WANTED?

loxr Gmoamapurear

AMD (IF CALLED)
SECONDARY PIRXS
PILES PROM DISK

o DIsK?

[ 2343
ALREADY' EXIST tes

ON DISK?

SAVE NEVW OR
ITRD PILX, G
IT A RANDOM
S=LETTER MAKE

0,5, Although this flowchart depicts the two programs as converging at this point, they are ssparate and do not
intarconnect.

This is dxawn as such only to illustrate the common format of UINS and UIML.

FIGURE B-1.

UIN Flowchart (Part Two)
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RENAME SECOMDARY
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AS SPIRR
CALL APPROPRIATE
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TO WORKSPACE
SURMIT
) JOBSTRRAN
¥ CLEAR
H ALL LOCAL
o rILES

FIGURE B~l. UIM Flowchart (Part Three)
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00010 BASE 1

0002001 2342007 - : ~
00030 DIM C3(27,18)

~000%0-GOSUE-01370
00050 F4x0

~00060~F5a0 - - -— -
00070 M5S=#NO¥

"00080 2(1925)23004 - v - e e
00090 Fg=0

O OO RN T AP LA S ENTER—YOURLAST-NANE—AND—THE— P T E—OF—p —
00110 PRINT #THIS SPILL SIMULATION IN' THAT QROERe~#

~00120 PRINT ~— :

00130 PRINT #EXAMPLE== SMITH/LNG SPILL NEW YORK#
00140° INPUT ‘N1§ ~— --omiodohG SPILL NEW YORK® =
00150 PRINT

i A it o L T e G

oo

T
. 00170 N2S=DATS
TO0180 GOTO LI OO T e e e el
00190 INPUT v§$
) 00200IF vex#QL T THFEN 00230~~~ - - o
. ¥ 00210 X$S=2PREPARED#
< ~00220-GOTO—002%0
00230 XS$=#REQUESTED®
00240 IF VS = ‘$0LD# ‘OR VE2ANKWE THEN"00280 - — - = == o mreeme =
00250 PRINT #INPUY MUST BE EITHER NEw OR OLD2
00260 PRINT #PLEASE REENTER#® =~ === - ~om me s o voecn
00270 GQ70 00190
00280 I VIR O L O TFEN—098 40
00290 GOSUB 05410
T Q0300 PRINT “" == == = o mmmm + mern e e s e
00310 8320
00320 IF FERI-THEN QU460 = v = e v oo o oo e e oo
60330 INPUT ws
~ 00340 WWWMHSWOVQGG—
003S0 PRINT =YQUR ANSWER MUST BE EITHER MKS CR BRITISK.#
00360 PRINT ¥PLEASE NETYPE YOUR ANSWERE -~ = —- v mm «oommern on
00370 GOTO 00320
00380 IF WSm2MKSE “THEN Q0&10 =~ == = =rin » e ok e
00390 Fil=]
“00%00- G010 00820
00410 Fl=2
00420 Z(14120)220 - - fe e e e ——
006430 Z(2+120)2F}
00440 PRINT : T e
00450 IF F6m] THEN 00520
0OX&0 "INPUT W e - - —— mrewme s mmrsew
00470 IF w¥ssINFOR Ck wSap INPUTH THEN 00510
004B0 PRINT #YCUR ANSWER NUST BE EITHER INFQ OR INPUTR
006490 PRINT #PLEASE RETYPE YQUR ANSHER®
Gus00 GOTO 00460
00510 IF wSarINPUTR THREN 00520 .
00520 “IF FIet tREN"QUSSU— =~ "= ‘= = “om W e o e
00530 Ol3=sCELSIUS#
00540 025unCUBIC WMETERS.#
00550 O)SagMETERS 2
00560 O4SRRMETERS PER SECONO.#
00570 IF Fé=l YHEN 10520
00SRO-VOT0" 008 40—~ e e -
00590 OlSsuFARRENREIT o0
00600 0238 TROUSANGS CF GALLUNS.#
QU110 QIE=eFIET ¢
00620 043=8FEEY WER SECONCon
00630 If Féml THEN 10520
006640 IF FSs1 TREN Uvedo
00650 INPUT

)

FIGURE B-2.  Program UIMS
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00660 2¢2+2)=w T e o il e e e e ;s
00670 2(1+2)=2004 : .
. oobao IF Fl,a TkEN oo’lo. - e e - TS eme e s s weee e semame R el T R U
00690 2(342)2(w=32)#{5/9) .
~00700-6G0T0 00720
00710 2(3+2)8w
Q0720-Z(15103) 22036 = - == s com = o o mmm oo e oo e
00730 IF w<=200 OR w>300 THEN 00750
00740 GOYQ 0070~~~ T m mem e - T T
00750 PRINT #ERRQR=<CARGO TEMP. 1S OUY OF RANGE, RE"ENTEF VALUE OR STOP--“i
“00TE0 GOTC 006S0—
00770 Z(3+102)%2(3,2) \ :
T 00780 "IF F4#1 TFEN 06400 — — X - *
00790 IF Fé=l TREN 10630
Q0800 ‘INPUT W' = == *-== =5 o o oo e e g e
00810 2(2+3)=w .
~Q0820-Zt1+3rs200S
00830 2(3+3)xw#1000000 '
00840 TIF FARY TBEN 06400 = = = oot o ot ot ———— e
00850 IF F&xl THEN 10660
BOABO "INPUT "W = '~~~ = o= i ot mnm e o e <t m et oom e e s
00870 2(244)=w
"00880TZTTVII REY0T
00890 IF Fls2 THEN 00920
00900 Z(3+4) sWEITREOQQ '~ = "~ T e s e e
00910 GOTO 00930
00920 (304} RWFTQO00QQ " ~==" == oo mrer e et o e e e o s e
00930 IF Fasl THEN 01060 ' '
TUOSROTTIF FSY T TRENTUTO0
00950 INPUT w
"T00960 “T(25SYAN T
00970 2(1+5)=2002
00980 IF FlmZ THEN QLOJ0 "=« L i m s oo e e o e e .
00990 Z(3+5)mwe30.48
TTOIOe0GOTO U Tz
01010 Z2(3+S)mye)00
01020 IF Faml TREN 08400 = = = = e e e e s
01030 IF Feel ThEN 10760
01060 2(2:6)my - e s gt o e s £t e 5 o o+ £h am e on s
01050 2(1+6)22007
eyl ge g ek nv i tarani sl araho]]
010790 IF Féeml TREN 0640C
01080 "IF Fom] THEN 10800 = = ==~ i i vervmt ot - 54 e wm —— et am s o
01090 INPUT W
01100 IF w>0 THEN 01130 ' Sl ' ' oo
G1110 PRINT PERROR==- hOLE SUE lUST BE A POSUN!‘.. NON-IERU NUMBER ¢ 2
“OIr20-GOYOTOSYO " -
01130 2427wy
01140 2(1+7)m2008 - - oot v
01150 IF Fi=1 THEN 01180
01160 2¢3+s7rmunlgo
Gl179 GOTO 01140
01180 2¢2« Mrwyeyoiag—— —- —— e e v
01190 2(14102)22029 =
01200 IF Zt3+7)>100 YMEN 01230
01210 2¢(3+102)u)
01220 GOTO 01240
01230 2(3+102)80
"01260° IF "FEuT TREN—OGA0D -~ ~— - s
01290 IF Foal THEN LUAGD
01260 INPUT W
01270 2(248)my
01280 2(1.8)u2018
01290 IF fis) TREN 01220
01300 2¢Je8)une)oy
01330 60Y0 01330
- FIGURE B~2 (continued)
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TOT320 ZTIvEINNSIV 48—
01330 IF Fas) TREN 006400 .
01340 “IF FE21 TFEN TO8TO " ~ -
01350 INPUT »
~0I360 229>y
01370 2(1+9)=200)
“"01380° IF Fis2 THEN OI&T0—— . -
01390 Z13+S)=nel0, a8
01400 °GOTO 01420~~~ = === T T T s s e
01410 Z(3+S)nuel00
InNT
01430 IF Faml YHREN (06400
“01440 IF FEXT TFEN "10900¢
01450 2(2+10) 7y
016460 Z(1+101)22028 ~— =~~~ " semoee—smes = e
0l670 Z(3+101)aw
~OIR80—Z (1S I0TY20TY
01490 IF ws] THEN 0152 .
TTO1S00 Z(JeJ0)a) v T TS e m e e e e
01510 GOTQ ©1%230
01520 " Z¢3+10)ug "~ - e o —
U1530 IF Fe=l THEN 06580
—OISa0 I eI TFENTTU990
01550 INPUT.W
Q1580 2(271)ag "~ — - == e
01ST0 231411022022
" 01580 IF Flw] THEN 01640 r—
01590 [F w>=5 aND w<S50 THREN 01820
A0 PRINT-FERRONww—TEMPE

01610 GOTO 10960

—01620" ZtIitYImyg——m - —
01630 GOTO 01670

“01640 203011 mtueIR)H(E/9) 7T o e e
01650 ws2(Jel1)

—01660 007001990
01670 IF FA>0 THEN 00400

"01680 IF Foml THEN 10980 — e e
01690 INPYT w .
°l7°° z‘a“z’.wr R T Il AW IR U v BRI AN PURIC ¥ w o o3 o™ w
01710 Z2¢1+12)92020

“OITE I F TR TREN 0T T80
01730 2(3:12)mue100
01740 GOTO QLT80 ~ '~ Uemur s e emiue—m =
01750 Z(3e12) w00 a0 . '
01760 2(1+100)u2049 ST oTmmam s b e e
01770 2(30104102{)01¢) .

TOIY80 IF Pawd TrEN 08800~ ~~—
01790 IF Fadl YrEN 1)020
01800 GOYO 11020
OIALO INPUY W
01R20 212¢t 3N 0y
01830 2(1¢131w2044

et ¢ —e——y t ap——————v—

oia.o‘ ""1'1 ".E", “-t’” = $E AL AN Gl MRS | 8

01850 2(34)13)wu0)00

01840 GOTO OlemO

OLA70 2(3ei3)uue )0 o

01830 IF Fau2 THEN 08400 - s e
01890 IF Feml TrEN 110%0

01900001011 0e0 : :
01010 InPUY w

01020 Z(2+1400y

01930 Zilslarnpoar

01360 IF Flnl THEN G070

01950 Z(3elklwuelOd

01960 GOYC 01380

FIGURE B-3 (continued}
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01970 2(3sla)an®30,48
~01980 1f Foam2 THEN 08800 = = o e e e e e o
; 01990 IF Fés] THEN 11090
02000°6OT0 11090 ~ ~ v TTTT T e e e
: 02010 2(2+15) ey
; © 2020 T tIvIS e 2092
02030 1IF ws2 QR ¥=3 TREN 02060
" 02040 "Zt3918)803 e
02053 GOTO 02100
“02060 “TF W=l THEN Q2000 —— -~
02070 Z(3+15)=,05
02080000 02TOU
02090 Z13+15)=,10
"T02160° PRINT -~~~ T -
02110 IF Fem2 OR Fen) ThEN 06400 .
02120 IF"F6EI THEN 11160 — T ——
02130 INPUT w
) —0RIACZTR2IIGIN }
02150 2(1+16)22016 - .
Q2160 "IF FI#1 THREN 02190 — —— " ——== —-———
02170 213s16)ww?)00 ’
Q2180 GOTQ 02200777 =~ "7 TTIRITTIIUM ST ST e
02190 Z(dsl6)ene30,40 -
020U IF FRVTTFEN 06800 —
02210 IF Féml THEN 11180
022207°2(24 1w T T T ‘ : -
02220 zn-m-zose :
02240 Z1I¢ITImw " " T — T e
02250 IF Ferl THEN 00400
TS0 IF FERTrEN TR0
02270 2t1.19)02017

02280 MYgayy T T T e e e
02290 IF NSssdy OR wisals VN*.& 02320
02300 213:§9Fag ~oomTem T == - ——
02310 GOTO 02140
~OTIZCTIFTNESW AR TYRERONST
02330 2t3:19)ms o :
02340 GOTO Q2380 ~ "~~~ e - -— -
02380 2(3,19)m2 : :
Q2380 PRINT o = - == smsmm e s £ mmesera
02370 IF Fam) THEN (0400
STV IFPSN T TEER T IR
Q2390 INBUY w )
G2A00 WBIRTER) "o - 7T ems s e : :
02410 IF w c=8y ThEr 02450 .

0!&20 PRIKY SOECREES ENTRYFOR LATITLULE KUST 6L L!SS‘W!&“W.."'
_ 02430 PRIKY sPLEASE KETYRE YUUK ANSeER.Y .
“YIERTCOTO TINGY )
024%0 LiseStis tn) :
02a80 'TF LENILI¥INZ THRER 03880 TR ISR smmcas Avsean ames ora
0267¢ L1Sesdes 1
0UA80 PRINT #ACH ENTER THE RINLTES.e =~ = 0 ¢ o= e o wmoesene
02480 INPUT ¥ ’
*0ER0Y "ws N T WY~ y g - - ~
02810 IF » « ¢0 THEN Q2556 )
02520 PRIKT sMIKUTES ENTHY muST aLuwars BE LESS 1mu 60 = - ¢
02%10 PRINY ¥PLEASE WEVYPE vcuﬁ Ausaen.n :
02540 GOTC O2aw0 e e
02550 LZ¥aSYREtw) :
“OTSSYTIF CENTLYIVE TREN-O23§0 s
02570 L2SnalosL e

102500 PRINT ¥ACW EKTER THE SECCNOS.s " S e e
02890 [NPUT w

02600 waRQF tv) : : e Sromsmen s
R2610 wsINT W) -

02620 LTves s

82630 IF o420 CR wedbe THEN U2e6Y .

02450 L3See00s e S
02450 GOT0 02750 :

FIGURE B-2 (continued)
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02660 "IF W CEU TREN 02700
02670 PRINT #SECONDS ENTRY MUST ALWAYS HE LESS THAN 60.#.

TUZ6B0 PRINT #PLEASE RETYPE YOUR-ANSWERSY
02690 GOTO 02580

“TO02TO0TWEROF (W)
02710 w=INT(W)

02730 IF w>x10 THEN 027150
SO 3s
< 02750 LS(1)sL2geL28+L384L TS

T027607°2(1520) 26010 — —
02770 PRINT - !

""02780~IF F4xI THEN" 06400 ; : -
02790 IF Fé=l THEN 11460
02800 INrUT W
02810 wWaINT(W)

02820 “IF ‘Wel80 "THEN 02860 S . e
02830 PRINT #DEGREES ENTRY FOR LONGITUOE MUST BE LESS TFAN 180,.#
02840 PRINY #PLEASE RETYPE -YQUR-ANSWERT® =~ =~ ~— = —_
© 02850 0OTO 11460

02860 LASTSTRS (W)

02870 IF LEN(L43)=3 THEN 02910

02880 La4STAYFOL 4y -
02890 IF LEN(L43}33 TFEN 02810
© 02900 LASs#OFsL4s Tt
Ld 02910 PRINY 2ANOW ENTER THE MINUTES.# ’
. 02920 INPUT—VW

02930 W=INT(w) .

1 02940° IF~W “¢-60~THEN-02980 e e
02950 PRINT #MINUTES ENTRY MUST ALWAYS BE LESS THAN 60#

02960 PRINT “#PLEASE "RETYPE YOUR-ANSWER # -+ = = = —re oo e
02970 GOTO 02910

02980 L:)‘Blﬂ“'l

02990 IF LEN(LSS)=2 THEN 03010
03000 LSS=A0RILSS — :
03010 PRINT #NOW ENTER THE SECONDS.#

© 63020 INPUT—W = - -
03030 IF w < 60 ThEN 03070

Y MUSTBE—LES: -1y
03050 PRINT #PLEASE RETYPE YOUR ANSWER.s
" ¢3060° GOTO 00O -
03G70 wWsROF (W)
03069 LOSMSTRE(W) = "~ /= "= s st s s i e e et
03090 L7S=g,2
03100 IF wryx 0~THEN—C3 120
03110 L6S=#0n+ 68
03120 LS(2)3LaSoLSTILESTILTS = = "= rme sl saie e
03130 2(1+21)m6011 ’
03140 IF Faz] THEN 06400 - o T Coom s
03150 PRINY
TEITGO-IF ~FeE L THEN T Ta 0" -
03170 INPUT W
03180 IF w=] QR ws=2 OR W=l OR ws4 [MEN 03220
03190 PRINT » YOUR ANSWER MUST 8€ lo 2+ 3¢ OR 6.‘
03200 PRINT #PLEASE RETYYPE YUUR ANSWER.#
03210 GOTO 03170

03T TR E NS00l ————
03230 Z(1+105) 25004
03240 Z(1+106)=5006" . T *

03250 Z2(2¢23) 2w

03260 IF Z2(2+21)m]1 Ch 2(2423)8m4 THEN 03290

03270 21(3+106)x2(2423)

03280 GOTO 03300

03290 Z(J+106)x0

03300 IF Z2(dvlauu)m]l ANU 2(3414%)2] THEN 013680

03310 IF Zt3+¢1a5)m) TEEN 03380

03320 IF Z(2+23)22 Ok 212423)8) OK 2124230 ue THEN 63380

FIGURE B~2 (con®inued)
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03330 PRINT 2THE CHEMICAL SPILLED IS NOT SUFFICIENTLY TOXIC TO CAuSE#
03340 PRINTFSTONIFICANT-TOX L COAMAGE A RUN-REQUESTING—FIRE-DAMAGE- IS
03350 PRINT #RECOMMENDEOD.# )
03360 IF F6=] THFEN 11820 =~ = mwmmesmss e e
03370 GOTO 11530
"033B0 TF 2(Z+23V%] THEN-03410 —— 7~ —— = ==~ T e e
03390 2(3423)s)
“0INGOGOTO 03420
03610 2.(3,23)20
03420 REM "#THIS TO ECIT TYPE OF CHEMICALy ™ = = = s oo e
03430 IF 2(3+144)=]1 AND Z(3o145)-l THEN 03690
034407 IF Z2(Jv144)m) TFEN 03450 T : T e e
03650 IF 2(2+23i=) THEN 03490
UGG PRINT “#TFE~CNENTCAL SPILLED IS NOT PLANMABLE v HENCE—THERE CAN—BE®
03470 PRINT #NC FIRE DAMAGS. A RUN REQUESTING TOXIC DANAit Is RECONMENDEB.#
03480 IF Fé&x] THEN 11530 - T T e Dt St
03490 IF 2(2+223)2) thEN 03520
03500 2(3+105)=0 =~ - Co T ToTUTIR Tt e memwmmme— o e e
03510 GOTO 03530
T03S20°Z (Y INS) =) - - -
03830 PRINT N
03540 IF Fa4m] TMEN 06BAQ © ' '° = - Tm o = emmmsems s e sl e 4
03550 IF F6=)l TrEN 11550
T QAGED TNPUT W T e e e e e ey e o e
03570 Gh=20
OIS0 IF WS IUO0U ANDU WXSS9S T THER U360
03590 PRINT #YNUR AMSWER MUST BE A FOUR(4) DIGIT CODE.?
03600 PRINT WPLEASE RETYPE YOQUR AMSWER g ' = = —m v = = i v ey o
03610 GOTO 03540 ’
T Q3620 Z(24) Ay T T T s T ToTvmhTT
03630 GOSUB 13080
TUIBLTIF ORI THER U660
034650 GOTO 03560
03660 Ztle24)myQ T T
03670 IF Faz)l THEN 06400
03680 IF F6x] AND Z(2+20)2) THEN T1C80 ——
03690 PRINT '
“OIT00IF T F e [T TMERTI TS 7O
93710 PRINT
03720 PRINT #STAHT CF "FIRST TIVE SEQUENCE IN SECONOS APTER THEg —" "= ~r === o=
0370 PRINT #SPILL GCCUﬂs.u
03740 INPUT & " - Mt i R
03750 2t2+27)my ) -
VIS T tIvET I - —
0370 IF Faxl THEN 06400 S
Q3780 'PRINT #TINE BETWEEN CARAGE CONPUTATIONS lN StCQNOS.t -
03790 INPUY _
03A00 2(2+29) 2% . . e b e e e e
03A10 213+29) 80 : :
m IR0 I PR THEN T QR0 s i e e e, e £ e $1 b it O Saa 4 T
QINI0 PRINY SENC OF FIRST TINE SEUUENCE IN 5€COND$ AFTGR SvILL OCCURS s
03840 INPUT W
0IASO 2t)eld)en .
QAN 2(2420)mu . =
03870 1IF Faxl THEN 00400
TUIRHOPR INT S TART0F " SECONCTINE SECUENCE IN-“MINUTESAPYLR ThE—y— v
0899 PRINT wSPILL CGCCURS.#
03900 INPUT
03910 Z(2430)rn
03920 2(Ye20uy
03930 IF Fam] TrEN 00400
03940 PRINT #TIWE BETWEEN GHnAGE CUMPUTATIONS IN MINUTES.s
039%0 INPUT W
03940 2(2+32) 8% : : v
03970 21(3e)2)8w
0980 IF Féas] TrHEN 00400
03990 PRINT 2EAC CF SECONC TiME SEUUENCE IN MINUTES AFTER $PILL OCCURSes

FIGURE B-2 {continued)

B=9




~04000—~INPUT-W
04010 2(2+31) 2w

~08020 "Z(3V 3TN ey -
04030 IF Faxl THEN 06400
0A080-BRINT #START OF THIRD:TIME “SEGUENCE" IN MINUTES- Anea THE#=-- == me e -
04050 PRINT #SPILL OCCURS.#

—0%080INPUT W

04070 2(2+33)mw .
06080 2(3¢3Vty — v o
04090 IF Fazl TREN 06400
04100 PRINT #TIME BETWEEN CAWAGE CONPUTATIQNS"TN”NINUTES.! T e b e —
06110 INPUT W
“ONT20Zt2vIS TV )
06130 2(3+2%) 8w s . .

TORIRGIF P81 THEN 06400 —— —- e e s
08150 PRINTY 2END OF TPIRD TIME SEQUENCE IN MINUTES AFTER SPILL INETIATION 2
06160 INPUT W A

04170 2{2+34)my
S80I tITIN Y
04190 IF Fusm]l THEN 06400
06200 2(1v273=R001—
06210 2(1+29)2£002 .
04220 Z(I2BME002 ~— T e e e
04230 2{1+30)=6004
ATV IZ e 00
04250 2(1+31)24005
08260 -2t 33)=8007
04270 2(1+351=4009
06280-Z(1734)me008 -~~~ -~
04250 1If Fas) ThEN 06400
TORI0OT I WIS PROT TER-ONE0
04310 IF 2(3+10%)m]l THEN Gag70
"04320 REM RUSE DEFAULT TIME SEC¥— -~ -
043230 TIZ(2022)/(60'102016))
" Q4340 FORI=l 1O 9 ’ T mes
04350 12=24e]°
L r eIt 4L L
T4IT0 Z2i3el2)m0
T ARG NEXT P T s ————
06390 IF Z(JolO&iIO TFEN 0aa30 '
» o.‘oo z "2”.‘ vy TV MY VR B S MW e s et ek MM @ % ice e bemmme— e w1t v - wa
04all 2(3.28)a20
OS2 TIIVITTRD
04430 IF T > (0 THEN C4AAD
0ANM0- 2039 0) a2 - e s em s
04450 2(3432)m2
04440 2(Je31)ang
04470 GOTO 04650
“ONAG0IF TST00—THEN U4 3T0—~"
04490 TIsINT((T/S))
0A%00 TluT)ey
0AS10 213420} 88
00820 Z(ded1)mT)
04530 2t3+32) e
0050 Tt T H PO e e e
04540 2()ed5)n?
04560 GOATO Ueas0
04570 TieINYLLY/S0))
08580 2(3+30)1n%0
04590 Tint)es50
04800 2{3¢d})mr)
000610 2(132)880
06020 202432101}
06630 2(1s30)8T1 080
00840 203438032
06A%0 IF Fast TREN 00600
0A800 GOTO 08560

PIGURE B-2 (continued)
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Q0670 Z(3930)=2(3+21)280

~OA6R0 “ZtIs3)a1 " -
04690 PRINT #DQ YOU WANi TQ SEE THE L1STING c YOUR INPUTSe '(YES GR NO)#
06700 TNPUT WS =~ =

04710 IF wSmsNO# THEN 95730 :

5 T
4728 "IFf Fa>ul TREN 4727
“NT26°G0T04T30
4727 XSsREQITEDS
“:‘;3:"::}“;“TPE FOLLONING TS84 CIST OF - THE s ivers- FltE“YOU"ﬁkVE‘#?&S‘—““

L L] N .

~ OIS PRINT A TFEUNT TS OF RERSURERENTARETY
- 3 04760 PRINT TAB(10) $2PRESSURE~#¢AATMOSPHERES o2
3 : “OGTTY PRINT TAGITOY VATEMPERATORE=#301$
. : 94780 PRINT TAB(10) $#LENGTh=#+03%
28 : T0ATI0TPRIRY “TABTIU) $2VOLUNE=¥7028
. . _0A800 PRINT TAB(10)3aVELOCITY=2,048
b “TRETU PRINT
' . 04820 REM #LIST OUT THE UIM FILE 10 ThE TERMINAL#
04830 PRINY USING 0480 — -~~~ ===
04840 3 NUMBER OF INPUT NANE OF INPUY USER [NPUT
TORBY0TPRINT i -
04860 PRINT USING 049709"13

P D T e 2 AT e L e R A

WENICATCO0E 7--.”.3.“""““—-

USET0™Y TISITIEILC
04880 PRINY US(NG 0‘390!2(20£3
T 08890 CARGOTENPERATURE L3377 o
. 04900 PRINT USING 0491“!2(203)
N TOAYI0 T T T T T TANK "PRESSURE ™ 31

. 04920 PRINT USING 04530+2(244)
“OwSIY —% R iiiiiifli s
N 04940 PRINT USING 069504212+5)
AN —O¥950™T" -8 TANK™METGHT £357EE
;. 04960 PRINT USING ouvvo.zta.e»
e - ~OR9TO T FRACTION TANK-FILLED— LY+
4 04980 PRINT usrne 0699002(2o7)

U930
05000 PRINT USING 08501042 (28!
- Q5107 T METGFT-0F CENTERLINE v sszgren——
2 05020 PRINT USING 05030s2(249)
b 05030 v~ —g FEIGFT-OF HOLE “HOTTOM — ————————2Z&328~ ~—
e 05040 PRINT USING 0505042(2410)
_ 3 ~OSeSTY —T0" SPTCCTOCKTION ' 3
05060 PRINT USING 05070¢2(2011)
b b : SRR T T A TER  TEMPERATYRE o s - e emggRT
3 05080 IF 2(2+10)m%) TrHEN 0SITV
4 : 05090 PRINT USING 0510042t2if2y "« = - r—== === rene e e
05100 1 12 ChANNEL wICTH 2333.38
3 musxxu—vwrnv~vsrwu—vsrzvvztzrtrr
3 ; 05120 ¢ AVERAGE WIVER DEPTF
- : 88130 PRINT usrue 0SIA04ZITVIN " bt e
05140 ¢ 14 AVERAGE RIVER vaaocxvv 3
05150 PRINT usrne 031604 2¢2¢ 150" S e e
05160 1 TYPE OF RIVER BANKS
"03r70‘PRtNT“USTNG‘OST!GT?T?‘ts:
1 : 05180 ¢ 16 AVERAGE wIND SPLED
_ 08190 ‘PREINT USING 0820042024171 - SR
05200 1t 1 WIND DIRECTION
~QSZ10° PRINT USING 082200 Zt2vt@y= = ~ oo v e imo e
05220 1 18 AL TENPERATURE
05230 PRINT USING 082404NSS
05240 1 19 ATHISPHERIC STAGILITY COCE_
"08280 IF VERUNEWR TREN 08ZQQ ™~ . =0 e v e e
05260 LEY L1SsSUBSTRILSt))e1s2)
03270 LET L2SeSUBSTRIL (1) ade2Y "~ = =~ -
08280 LET LISsSUBSTRILY(1)+542)
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FIGURE B-2 (continued)




”03290‘PR1NT‘USTNG*OSQOO?CTiot?!it3!“
05300 ¢ CEGREES LATITUDE
mlﬁ"rF“fofNFh—S“ﬂ‘Eh-ﬂmu
05320 LET L4%2SUBSTR(LS(2)4143)

“0S330 LET LSSeSURSTRILS (2) vy — == =~
05360 LET L6SsSUBSTRILS(2)+6492)

08350 PRINT USING 08ICOTLaITLBGTLES
05360 3 2l DEGREES LONGITUDE

08370 PRINTUSING 0S300+72(2922) -

05380 3 22 OISTANCE OF SPILL TO SHORE

08390 PRINT USING 05400+2(2423)
05400 @ 23 TYRE OF OAMAGE

“OSAIU  PRINT USING 0SB0 227287
05420 ¢ 24 GEQGRAPHICAL FILE

© 085430 IF Z(2¢ET) =] THEN 05460
05440 PRINT USING 054504NSS

‘ g - —~SECORUARYFIRES
05460 PRINT USING 0547042(2426)
0SET0T S PUPUCK T ION - SNEC TERED
05480 B83=0
U549 0 2 ¢121 r=30 R

+ 05500 IF 83s=#N0# ThEN 05710
"08510 BARy T T =
05520 PRINT USING 0553002(2027)

2T EGIN FIRST TINE SEQUENCE
05560 PRINT USIhG 0555002(20&9)

“T08550°°Y 28 BETWEEN FIRST TIME "SEQUENCE— —— — -~
05560 PRINT USING 05570+2(2+28)

T OSS8T0 s TRy T T END FIRSTTIME S SEOCENCE"

05580 PRINT USING 0559002(2030)
05890~ T fﬂ‘$t€0ﬂ0‘ffﬂ€*$ﬂﬂﬁENCE‘“"“""!!!!'"—“
05600 PRINT USING 0561001(2032)

05610 T —BETNEEN"SECONDTIME SEOUENCE
05620 PRINT USING OSﬁJOQZ(ZoJI)

05630 v - T 32 ENO SECONDTEME™ SECUENCE““*’““*““'

05640 PRINT USING 0565002(2'33)

—05650 T N SEGINTHIRDTIRnE—SEQUENCE— 228
05660 PRINT USING 0567002(2+35)

05670 YT T T TG T T T HETWEEN  THIRD T IME~SEQUENCE—
05680 PRINT USING 05690¢2(2+34)

05690t — T 38 ENU™ YFIRD T IME "SEQUENCE ~— - o
05760 GOTO 05720

—OSTIOBIN0
05720 PRINT :
OS7T0° PRINT — i+ i+ 27 e = s o e e e e
05740 PRINT
05750 PRINT 200 YOU WANT TO MAXKEANY CMANGES TQR ~= - v v~ mmoomwsisies o
05760 PRINT # THE CONYENTS OF THIS FILE (YES OR NO)#}

“ Q8770 INPUT X2
05780 IF X28=¢NO# ThEN 058230
05790 1F x2$=#YESe THEN 0%82¢ ) o
05A00 PRINT ®YQUR ANShER PUST EE EITPER YtS CR NOoI
05810 GOTO 0S78C - - :
05820 GOTQ 08970

"'(ISGGU“PRTNT' TS
05840 PRINT ®#CO YOU wANT TO wUN A4 VM SINULATIONI
05850 PRINT #USING THESE CATAst ’
05860 INPUT Y§
0SA70 IF "YSepYFSY® QR YSANOR THREN 06000 "~
05880 PRINT aPLEASE ENTER EITHER YES OR NUe#

05890 G0Y0 0S840

05900 IF wes#LIST# TrEN 04760

05910 IF wewaYESH AND KS<>#YESE THEN 0§90 - -
05920 IF ws=pNns THEN 05820

05930 IfF wsmnYESH THEN 06170

05960 PRINT #YQUR ANSWER PUST BE ElTbER YES CR NO.!

08950 - PRINT-#PLEASE HETYPE YUUR ANSWERG e~ o—
05960 GOTO 06480

e -

a b e A b e
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% o etd PRt LT A, T

e e 4 et et cet b1t = s v § ———t——t - b - v s

QE9T0 FQRL - o e e
05980 PRINT #INPUT NUMEBER:} "
.osqgo GOTO . 062.00 - M - e e O ter e s eememam . e . “aee. me .‘.‘_\..-..A.........
06000 PRINT

O80T PRINT L0 YOU WANT 1O SAYE—THIS T ICE—ONUTSKY -
06020 INPUT WS _

TUEYI0TIFWSERNOY THEN- 08080~ -

06040 IF WS=#YES# ThEh 08070

06050 PRINT ¥A“STMPLE YES-GR-NO-WILL~CO ¥ -
06060 GOTO 06010

“U60T0 GOTO 06100
06080 IF vSs#NO2 THEMN 13060
06090 "IF YSurYESHE THER11970° i
06100 IF FA=0 AND F4>0 THEN 06130

“T06110 IF F8R0 TREN O9&TD— — - T
06120 IF Fé=l ThEN 06150 , . ,e

TOS1I0 ESN0Y v

. 06140 GOSUB 09430

“06150 GOSU® 08180 " -
06160 GOTO C&0R0 ' .
“06170 "PRINT #PLEASE "ENTER™ THE NUMBER~OF "THE “TNPUT THAT-YCU~ WANT# —- = = —= + = « =~
06180 PRINT #T0 CHANGE.#

TOEI90FREY
06200 INPUT C

“TOG2I0 CRINT(CT '~ o
06220 IF K$<>#YES# AND C>0 AND C<36 THEN 06250
06230 "PRINT #VALTD RESPONSES ARE 'NUMBERS "FROM 'Y TO '35 OKLY g —= "= -~
06240 GOTO 06170

———— s e

e i ot e - b . b0n

G s en e

LLXLYY
06260 IF C>10 THEN 06280 :
'"06270“0N'C‘GOTU“06360‘3‘10590“?“10630“6'TO&GG“T“IG?OO'?‘t07¢0“T"10800”€"10860'f"lu
06280 IF C>20 TREN 06310
8290 CHCSFO™" o e e s o .
06300 ON C GOTO 10960 o+ 06600 » 06600 v 06600 4 06600 » 11160 ¢ 11180 » 11270 + 1)
TOSIT0 IFUYIOYRENTOTT20
06320 C=C=20
'"06330“TF'C$6'AND“EJS!S’YESﬁ'THEN‘D?lSU"“'“”‘“‘“‘"1“
06340 ON C GOTO 11460 v 11480 o+ 06850 4 07350 + 07080 ¢ 11680 » 03710 o+ 03780 4 03
"063S0 PRINT "USING 0SS70+Z(2428Y - " T T T T e s e
06360 PRINT #70 CHANGE THE CHEMICAL CODE YOU MUST 00 SO BY CREATING»

—U63 .
068380 PRINT #BECAUSE OF THE UEPENDENCY OF THE OTHER VARLABLES»

06390 ‘PRINT WOK THE CFEMICAL PROPENTIESFETC: Y ~— ~ - m———
06400 IF F6<>2 THEN 08430
06410 PRINT WMORE CMANGESTYESsNO™ OR CISTrat— - — )

06420 GOTO 06480

—vesITr F-YOUR—OTHER—INPLT S v
06440 PRINY #IKPUT YES OR NO.#

Q84ST PRINT “WIF~YOU "NEED ™A L ISTOF ~YOUR "FILE-ANSWER LIS To# = = =omm oo o,
06480 INPUT W§

06“70 GOTO-osqno . A I T LR R S PN Wt A ® ) wim o oy
06480 IF Few2 THEN 10900

0640 PR INT W YOUR REUVEST—TOCFANGE-THE “SPICL-TOCATION—WItT-yts -
06500 PRINT #PROCESSED. HOWEVER PLEASE NOTE TWAT 1) IF YCU ARG

"'UE510 ‘PRINT™ #CHANGING™ FHON "AN CPEN WATER LOCATION(CODEsl) YO AM * -

06520 PRINT ®RIVER Ok CMANNEL LOCATION FURTHER GUESTIONS AbOUTa -

" 08530 "PRINT™¥THE' RIVER™ OR"CHANNEL WILU BE “ASKED-OR™2)™ TFYQU™ ARER—-==" - = ===+
06540 PRINT #CFANGING FROM A RIVER OR ChANNEL LOCATION TC AN UPEN®
06550 PRINT BWATER LUCATIGNs YOUR PREVIOUS INPUTS WiTh REGARD TO®
06560 PRINT #THE CHANNEL OR WIVER wiLL BE IGNORED.»

» oesmr~'6wc~1 “oc-mw BRI rmRA mwetisne Sems u b G4 e e
06580 IF Z(2410)=1 THEN 06400
"06590 GOTO '11000° " v
06800 IF 2(2010) w2 THEN 06650

081G PRINT- ¥ TNTS “INPUT - S -USECUNL YT WHER~THE~SPILL-UOCATIUN =TS {N-—pf = s eima.
06620 PRINT #RIVERy YOUR PREVICUS ANSWER SPECIFIED AN OPEN WATER SPILL®
06630 ‘PRINT SLOCATION., THE EOITING PROCESS CANNOT ENABLEG#.~ - ~ = wwmmom
08840 GOTO 06400

TR e ta 4 memth wa v c oy mem s e s s

PRI Mt A me e e Rmeeite v me e et t A e e . e
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06650 CECe] - o e o= e e
, 06660 F4a2
SO TeONTCTGeTO I T 000 T T0205 110 ST 11090

06680 IF B83s=#n04 THEN 042320 . B
'—06690“PRINT”¢""TFE”DTST!NCE‘PRUN'THE“SPItt'TU“SHOREC!NE“VIEU&I"wT‘*“”?“”"”'“.,~,

06700 PRINT #IS USED B8Y TrE PROGRAM TO CALCULATE THE DEFAULTY TIME SEQUENCES.s . .
”06710”PRINT”iSINCE"YOU“GVERROOE‘THE”TIHE“SEOUENCES?‘TFTS'INF&T"HAS#"‘”‘f?‘““‘
© 06720 PRINT #NO REAL MEANING. 00 YOU WwANT THESE SEQUENCES En1SEQ#

PUTE " THETIMESEQUENCES

L% 21 2

v
06740 PRINT #USING TRE NEW VALUE.#
"T067S0 PRINT “#INPUT YES ORNQe#t "~~~ -~
06760 INPUT w$
“08770° IF WSHEYES¥ OR WS=ANC# THEN 06810°
06780 PRINT #YQUR ANSWER MUST BE EITHER YES CR NO.#
TS TI0 PRINT ¥PLEASE "RETYPE YOUR—ANSWERTY
06800 GOTO 06760 .
TUEB10TIF WERENGE THEN 06400
06820 BIs=2YESH
06830 FhEl T
06840 GOTO 04320
—OS8S0TINZ(2vED
06860 PRINT 2DAMAGE CODE(14293 OR 4)#3 )
COOBTO GOTO 0L TO = oo + oo o o e e et i S+ e e+ e+
06880 IF 2(2+23)=T1 THEN 06400 :
TU6890°IF TI>I AND“Z(2523)5T THEN QP00 ~ == - == == wsmims o ot st s e
06900 IF Tl=l AND 2(2+23)>1 THEN 06560
OGN0 PRINT
06920 PRINT #YQUR REQUESTED CHANGE TO TOXIC LAMAGE WAS BEEN PROCESSED.#
‘06930 "PRINT "#YOUR PREVIOUSINPUTS ‘WITR-REGARC "TO"F .REDANAGE- wILL BEx -
96940 PRINT #D]SCARCED+# i
06950 "GOTO 06400~ ~ —— = T e T e T T e e s e
06960 F4x2
U897 PRINT .
06980 PRINT #YQUR REQUESTED CHANGE TO FIRE DAMAGE MAS BEEN PROCESSEU.#
06990 PRINT ¥ THE "PROGRAM WTLL™ MOW ASK "YOU FULTHER QUESTECNS—NEBDED -FOR#-——-—
07000 PRINT #THE VULNERABILITY NODEL IN MODELING FIRE OANAGE.#
07010 °GOTOIYS70- —
07020 PRINT
TUTUI PRINT Y YOUR - REQUES TEO CHANGE IR~ THE P YPE—OP—PLRE~DANAGEHAS R ENS—————
07040 PRINT #PROCESSEDs YOUR INPUTS wITH REGARD TO SECONCARY FIRES anDs
07050’PRIN7“VTFE”FRICTTON"OF“TFE“POPUERTION“SHEtTERED“HlVE”NOT*ChANGEDi*'“”'“"
07060 PRINT #YQU MAY EOIT THESE SEPARATELY IF YOU WISKH TC CHANGE TheMen
S0TOT0 GOTO OEAGG~" = -+ - e mmrr = tommeerm et semr = ree e e e e e e s tv e+
07080 IF 2(2+23)>1 THEN 11870
~0T0900CTC— 0TI O0
07100 PRINT #Tr1S USER INPUT IS ONLY ULSEU WREN REQUESTING TME VULNERASIL]ITYR
UT110 PRINT #MOOEL TO SIMULATE FIRE QAMAGET SINCE 'YOU ‘RECUESTED A RUN# - -~ -
07120 PRINT #MQDELING TOXIC UANAGEs ThIS INPLY IS NOT USED. THE EOITINGa
07130 PRINT #PROCESS CANNOT BE ENABLED @ - = = — = mmvm e T e,
07140 GOTO 06400 . .
OISO PRINT — s e e e
07160 PRINT #THE PRQGRAN FAS CALLULATED THE CEFAULT TIME SEQUENCESe PERS
07170 PRINT #YOUR REQUESTW 00 YOU NOw WISH TC' OVERRIDE 'TPESE TIME SLQUENCES+#
07180 PRINTY #INPUT EITRESR YES CR MQott :
07190 INPUT u§ ’ . ’ T
07200 IF wSaRYESk OR whephOa THEN 47240
07210 PRINT sYQUR INPUY MLSTY DE EITRER YES OR NQ+»
07220 PRINT #PLEASE REYYPE YUUR ANSWER o8
07230 GOTC 07150 o o e
07240 IF «SwaYES2 ThEN 07229
07250 'GOTO 06400 e h o
07260 BISsaYESH R
'0727U"PRTNT‘¥HECXUSQ"O'“TFC”TNTERDﬁPQNUENC?"?P‘TNE“TtNE‘SEﬂUﬁﬂCESO"YOUF“”'”"
07280 PRINT swIl: BE REQUESTED TO CHANGE ALL OF INEM CUNING ONE EUIlem
07290 PRINT oo toooTmormemes e
07300 Fan2 ’ .
07310 GOTO 0370

FIGURE B-2 (continued)
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07320 IF RIS<>#YES# THEN 07150

L=JU
g 07340 ON C GOTG 03940 » 03990 » 04040 » 04100 + 04150 L
2 TOTIS0 PRINT #GEUGRAFRIC FILE#3 ™~ - - T
] 07360 GOTO 03560 5 . ’

= @T370 REN #SUE TO SET UP CHEMICAL FILE:
87380 DATA 0'0541936000'3550011000lvl’l'104010009'9-9315020048300000026’1900'26-
“ETIV0 DATE 05 ERZ3I6000 5051500 T TvTTTz‘t‘?ﬁ?’?G”??TZ??TTﬂTVTTOOrTT00799?*“"“"
07400 DATA 0¢1,5990909091909091+0¢2.504=64295¢408+09041000+100+999
“OT6Y0 DATA- OOI"?60VOU—091'0'0510002*6h0‘36}4573}l33'2"ﬁ”23903‘60{0“0999'“ =
07420 DATA 0s1, l9l00'09091’l000l000l.09‘16-8‘92-80400909{0-01009999
OIS0 DATA 03,9925 09070 T 13031500 L o009=25:8733. 3549257985239 52: 41003999~
07640 DATA 09e415001372003384010699100¢1909202:75000040404091000~161
TUTGSO DATE U ISRy UF 0 O 1503 U 1303 X 09 =S8¢8I S 2T 03 0910001005999 "
07460 DATA 091.389090909190409190010009=19e274936686+90909549100099% ’

A el

MY

ST P PRI

TOTRTU DATA 07 B9y 0500 T ToUS a0 7143529242233 0083 050+203100¥999 — — >~
" 07480 DATA 0+14374+360000350491100019190519091¢439-31.343434008+040+70+100+999
: T OTA90 DATA Oy I 8343070505 7 509509 Le00i=15¢€67424190505205100%999 —~— "= =,

Vo 07500 DATA 0+.58¢158459350491079+090919096:592.75909040+0+0+1004~60
. CUTSIU DATA v 60 IS968 438y T T TR0 0 1709632575705 0+05 0505 100=TY
Q7520 DATA 09¢7091584593504910799000916006+2.75¢090004090+1009-45
SOTSIC DATA 09 SSvISEZTHIS0 711009090+ 35095:S42375+¢03050+04509300569 —~— —— =
07540 OATA 09.702015903+350.0107800000190912¢502¢759090909090¢100+=40
TQTSS0 DATA "3 B3 1586743854 T0T7+0409 19084275500 030409055009%49 —~ — == =~
07560 DATA 0905391580993904911300090920005+247500¢0909004041004-53
TUTSTU OATA 03 e S IS968 73S 0T T T T2 07 0 T7 05 R 8v 2 183 05 07 0 Ovov I Ot v L O —
07580 DATA 0949191461393504911000000910092¢5+247540+0¢000+091004=78
TOTS0 DATA 07 eAL w0 0503 17 I903 I3a+OvI9a3v529:42+3500830%v0+vX000%2009999—
07600 DATA 09e86980049350e911749)9)0l9104352¢09=T7415+4505¢00¢0¢1000+100937
TOT6I0  OATA 05879800 vISOTITI0TY#03Ivlv9 9289267947408 40v0320007003 32—~ ——
07620 DATA 0veT7898000350001100e9101910002:592¢7590+040+041000+200+~38,
OTEI OATA U3 6 80073 0 T L0 v IV T Iy O 27 TSV Ov O Oy O T 00 O L OOy st
07640 DATA 05:9298000350491100091890¢10091e592¢75¢0¢0409091000¢1C040.
TTESU MAT REARUCI(2TH18Y

. 07660 RETURN
3 07670 REM #SUB YO ECTT "TRREE=CODE® Baathat i
X ToT880 Faxo

07690 AJS*#ARLANACBTCLXFCCNFthGMTBPFhHCNhDSSFD# —

07700 FOR [=] YO LEN(A3S) STeP 23
) ) 07710 IF SUBSTR(A3ISleI)mws THEN 07800
g 07720 NEXT 1
B 07730 I123¢
i ALY AJSIﬁBUTBtNEETLPGOANPTNPRPPPLVCHACNPOX!OLAADDMAMYCa
i 07750 FOR K=l TO LEN(A3%) STEP 23 ) -
07760 IF SUBSTR(AIS«ReI)2ny THEN 07790
07770 NEXT X ' e
67780 GOTO 07830
SQPTQQ PRI K o e e o s et -
07800 F2=)
IO RKEN (T¥2T7T —
07820 GOSUB 07840
07830 RETURN — ~ ~ N
07840 REM #SUB TO SET=UP CFEHICAL PROPER!IES&
u’,so nt"js’ 'zeoa .. e IR S B i A R et et L L R P P Y
07860 Z(34135)2C(KA4s))
, 07870 Z(3+136)mCI(K&2)
" 07880 Z(1+137122011
RGO ZYTET FTVRCT (KRG G TP 7 = e =0 s am o s e i e e e e
07900 2(1+138)=2022
07910 ZUTSTIMIRLGG * - - Frore e s emcmmsn e e e
07920 2(1+139)2200] .
079302 (I TITY 2CT AT Ao o= = - el

07940 Z2(1e140)m1019

07950 Z(Je1460)=CI(KGS) - + ¢ T oo onomee TR T rrmmnormem e e
07940 Z(1s14110204) -

07970 Z(3e141)2CA (K40} B

07980 2(1e142)22046

i
{ TOT990 ZUeTAZYRQ GO~ "7 T RIS cana e St A e s
|
4
FIGURE B-2 (continued)
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08000 Z(1+143)25002

TOR0T0ZTIVIRITATITKG S T)

08020 Z(30144)=CI(K408)

08030 Z(II4SYECI(KEVEY .
08040 2(1:146)25008 :

3 —~ONUSTZTITHEINT
1 08060 Z(1+147)35019
' ~'08070 2 tIFIATFSCI (KATITY

08080 FOR 1=1 YO 7
“ 08090 TIsIAT T
» 08100 12x5029+1
i . O8I TOTINIONT

08120 2(1+11)s12
08130 Z (VI TRCIIKG VI

08140 NEXT 1
~ TUBISUZ T+ 15575020

3 * 08160 Z(3+155)=2C3(K4s18)
U817 RETURN

08180 REM #ThIS SUB USED FOR OUTPUT TC A FILE®.
~ 08190 D1~
. 08200 IF vS=aNEwy TREN 08220
08210 D=y~ , T

08220 FILE ’D’OS

08285G PRINT-20
08260 PRINT S0 USING 082704M1S9MLS
i 08270 1001 383 ¥EEE -
08280 PRINT 30 USING 0829042(1124)+2(2924)+2(2+22)
—OR29U v EETETEE 32222733
08300 PRINT 3L USING 0531002(10120)|Fl
" 083103 " =8
k 08320 PRINT 20 USING 0833001(10121)993
: 08330 1 EE .
08340 PRINT 20 USING 0835002(1'6)OZ(SOQ)VZ(ZQQ)

SARTIDZ e T

08360 PRINT SD USING 0837091(105)01(3’5)02(205)
08370 VRESE CRESERCE Y]

08380 PRINT 20 USING 0839001(109)o1(309)02(299)
“Q8390 3IZTTTRETEIVET T REENES

08400 PRINT Z0 USING 08410+2(142)+2(302)42(2+2)

3 “UBHI0TESEE SS9 IET E3EEDyES
' 08420 PRINT 20 USING 0843002(103)¢2(3+3)+2(2+3)

08430 T35 EVTIIEMNREUERET o
08440 PRINT 20 USXNG 0845002(10135)02(30135)

00‘50 15553".. Ittt R e e hrmnaematies et e i e
, 08460 PRINT 20 USING 08470+2(1+6)12(346)+2(2+6)
{ “UBKTO TESEE—ETSETRENRE aTUE
' 08480 PRINT S USING 084900Z(197)2(347142(20T)
{ 08490 tSTIT E,SSIERNUN  DE23,.38
: 0AS00 PRINT EC_USING 08510+2(1137)92(34137)
08510 $2222 3,3SSSHNRE
08520 PRINT oasao.Z(l.a).zta.e).zce.a)

85 134
L+
<
w
Ld
=
=

08530 t13=SS 2328, SE32.88

08540 PRINT USING OBSSQvZ(lolb)'2(3016)02(2016)
08550 $85E3 2s3sE2, " ZEE4ET
08560 PRINT USING 0857002(1019)02(3019)'N93
08570" 13355 : e
08580 PRINT USING 08590o2(l|10)v2(3010)02(20!0)

—08S90IEEES k-7 e S = e -
08600 IF Z(2+1n)m]l ThEN 08630

83 459
[T

50 183 183
Oe ©

08610 PRINT SD USING 08620+2(1+12)02(3012)02¢(2412) -
08620 133IZT I, SSSTRANE g238.38

08630 PRINT 2D USING 096&002(10138)'2(301303 -
086ap tS5322

08650 PRINT 20 USING 0366002(?3!1702f361!)1!(20117’ - - -
08660 13S3E EZS.8% g2z.32
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08670 PRINT SCTUSING™ 0368002(t0139)'ZT391397‘“”*“”“

08680 $E33F 333,333

~08690PRINT 30 -USING - oe‘rortmimms.rmr—**“““ L

08700 33332 R
"0871U'PR!NT‘*O‘U51Nﬁ‘vﬁ7ZOTZTTTTOZT?213f7027*""~'“"1
08720 33382 ' e
gs;Jg”PﬁggT"B'USTNG‘08740¢2113T301‘213oI¢GT“"“**“
8740 332 283
*g:;SO'PRINT"c USING 087807 2( T2 (A5 103y —
60 133322 2323,.33
‘gg;7g'ﬂﬂtﬂ1"D"USTNG*U!?UU‘Zfr’T#TT*213“t¢TT“""*—‘ :
80 $8ISZ SS333T.382 :
8790 IFZ(2i 1G) W1 THEN 08840~
08800 PRINT S0 USING 08810+2(1+13)9Z(3+s13)92(2+13)
TOBBT0 ITITSTESEEG RESRens me——
08820 PRINY =0 USING 08830+2(1+104)92(3¢104)
1 SEEETETIEISREURY
. 08840 PRINT =0 US!NG 08850.2(101&2)-2(3-142)
. 08BS0 T EFIIETESE
08860 If 2(2+10)=1 THEN 08910
" 08870 PRINY ST USING nBB&U’I(IdIthZI3olkTinZoth) -

08880 32323 S=232,.8 23.33

08900 3352
:g:lg PRINT"D USING"DGQZU?Z(T’18T€Z(3)187iZ(ZolB)”'
2 35::: ====.=:

08940

08960 33328 S
08970 PRINT SU USING" 03980‘2(T?T337_1t30Tﬁ37‘”‘"“‘“‘
08980 :333s
" U8990 PRINT S0 USING™ 0900002(1023)’2(3’23)02t2023) N
09000 =332
‘VVUTU“VWTNT"U"USTNG‘UVUZU“ZTT’TUST‘?Tﬂ“TVST’HS!""
09020 1333% 2. >333,
" @9030°PRINT S0 USING”U?OGOQZ(X|TU6)91(3?T06T’°‘"""‘
09040 $ESE3
© 09050 PRINT“O USING 0905072T10I57)v2(3't477 T —

42
3»’
g 3
[

)
l!l

09080 $28s3
"09090 "FOR Ku
09100 BPRINY
“09110° 1E83T
09120 NEXT K
'ggIIg‘FRINT'“U'USTNG”U?TWU'?TT"?KT*ZfliZETTT(Z"ZGT‘
140 $223F .33 32
09150 FOR K#27T°'YO 3§ = ~—~ = ~
09160 PRINT 20 USING 0917092114k 'l(JQK)ol(ZoK)
09170 VSSEE B33, T TEEIEVTT pemem e
09180 NEXT K
09190 PRINT 2C USING 09200'1(1
09200 $ESEE S3z82EymsE 2838
09210 PRINT SCUSING- 0?22033(!
(343

rro ¢ 1 -
USING 09110v2(l»K)oZ(30K)

Y-

-
o
-n

«EEET

OlnE!(l)oL!(l)
SEAE3,
1051 10481 X -3 Anaiata
09220 12325 ScISERERRSRE 22383,
09230 PRINT-2C~ -« = = =
09240 IF D=3 TREN 09230
09290 OIS AvETRWH—— - ==
09260 CLOSE =0t 01§
09270 PRINT A NEW FILE MAS UEEN SAVED FOKR 'YCUg
09280 PRINT USING 0(9290.0%
09290 1THE NAME OF THE NEw F{LE IS 3583
09300 PRINT #RLEASE HEMEMBER [T FOx FUR
CO9ITOTBRINT -
09320 RETURN

28 an
THRER LSE .o
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‘0933U‘REN ﬂPROCEUURE 70‘SIVE“TYE”N€I"INO'OLU FILESsy
09340 D1352SAVEs#+0S

~09350°CLOSE =0T O1Y
09360 CLOSE =2

09360 PRINT #THE ORIGINAL FILE STILL EX!S?S; ITS NAME IS STILL ﬁtﬁ!lﬂ.t
< 99390 PRINT -
09400 RETURN
0910 PRINT #TRTS FICEACREACY €EXISTS ON-DISKes
09420 GOTO 06080

1 g am— "
09440 DATA AsBeCoDIEIF oGoakoIoJoKosLoMINsOsP9QesReSeToUaVelsXeYe2

09450 DIM K1 $(26)

. 00460 MAT REAC AlS N
“O9RTO DIN"A28TE) :
09480 FOR I=] 70 6

—ommnmmnm'mmfzmn LR
09500 NEXT I

~09510-F8al ” e
. 09520 DS=A2S (1) +A25(2) +A2S (3} +A25(4) +A2S(5) +A28(6)

“09530 RETURN T T s e T o T s

09560 REN iThIS PROCEDURE USED TO INBUT AN EXISTING FILER
NPUT205TS T
09560 INPUT ~BoFoPlSoHl$

09570 WyaM]$ -
09580 GOsug 07670
09590 INPUT" -D-Z(Iol&)’2f23257T1f2€22T””““"’
09600 INPUT Z0+Z%(1+120)¢F1

| —UYETU-FENT—
09520 GATO 00520

09630 INPUT SO ZUTFIZ2ITN 8T
09640 IF 83=0 THEN 09670

~ 09650 “BISHIYESH
09669 GOTO 09680

U970 BISWENQY
09680. INPUT 3042010409204} 12{2¢4)

“ 09690 REM “sUNTTS ANUCHENICAL "PROPERTIES SETTA——— - —
99709 INPUT Z0+2(1e5)92(3+5)42(2+8)
TO9TI0 CINPUT 2020149 52(Tv9 (2497
09720 INPUT Z0+2{)02)02(302)02(2+2)

=09 TICINAUT STt T2ty vty
05740 INPUT 2Co2410135)+7(34138)
09750 INPUT 'SD¢Z(T1:6)13ZCI90Y¢2(2%8) -~ =
09760 INPUT Z0+2(19T) o239 7)o 2(20 )
09770 INPUT E0+ZCLedIT?NN2¢Te)ITY - o ~mommmmsmeme s e
09780 INPUT SCe2(108)+21348)0212+8)

~OFIGOINPUT SOVt TP TVt T Lt vt o)
09300 INPUT SCoZ(1e191¢Z2(2015) 4493
09810 INPUTZOvZ(1+100+243010)02(2010)"
09820 IF 2(2+10)a} TREN 09840
09830 INPUT ZCe2(1022)s2(J012)02(2412)
09840 INPUT SCo2(19138)42(24130)

09850 INPUT ZCo2¢1e11)0Z10l1)0eZ(2411)
09860 INPUT ZC+2(14139)+2(3¢}1239)

09870 INPUT SCoZ2(¢1elU1242¢34101)

09880 INPUT S0eZ2(1+102192(30102)

09890 INPUT Z04Zt1+140)+2(30l40) -
09900 INPUT EC+2(1+103192(30103)

09910 INPUT SC TV I ¢ (IvINTY
09920 IF Z(2+10) =]l TrEN 08950
09930 INPUT ECeZl1012}e2(T0T30eT(2+10)
09940 INPLY ECe2(14104002(30104)
09950 INPUT SCoZ(1e148)97(30142)
09960 1IF 2(2+10)8] ThEM 06990

PIGURE B~2 {(continued)




|

mﬁmmm
09980 INPUT SCs2(1915)+2(3+15)42(2415) ’

TO9990 INPUT " Z0ZU 14181 sZ AT TEYIZ (B TB) — e o oo e
10000 INPUT SCeZ(1017)02(¢3417)92(2417)

TXO0LI0 INPUT SOVZt1025) 52 CIvESY s Z(25 28 — -
10020 INPUT 20+2(1+143)+2(3+142)

ST0030 IRPUT S0 ZTTw 23237235222y
10040 INPUT S0+Z(19105)¢Z(3+)05) 4M5S
710050 INPUT ZCIZ(1+108T42 (36106~ —
10060 INPYUT S042(19147)92(3016M)

100707 INPUT 'c:zu.lssnzmnssr
10080 FOR K=148 TO 154

SIS0 IRPUY =05 (TR 2T )
10100 NEXT K

TOTI0 INPUT Z04ZTI+26) 1T+ 267 vZTZ"c?GT’“
10120 FOR X=27 10 23S
TTOT30 INPUT 20 Z LK) S ZA KT e 22K o e
10140 NEXT K

TTOTSU T IRPOT S0 2T 20T PSsusTD)
10160 INPUT 'DolfIOZl)vFSoL!(?.)

“I0YT0 PRINY
10180 PRINT #FILE is MJU LOADEDJ
“TO190 RESTORE =D~ -

10200 GOsus 13080

TTUZTU PRINT
10215 IF SUBSTR(NL1S+1¢8)=2SUPPRESSH THEN 6690
TT0220 I KS<OAYESE TRENONT2G — ="
10230 IF Fl=l TREN 10270

- 10260 "PRINT #THE FILE “LOACED "WAS—CRESTED-USING MKS' UNITSs#——
10250 PRINT #ONLY NKS UNITS CAN BE USED OURING EDITING.#

TT0280T GO TO 0% Y20
10270 PRINT #TwE FILE LOACED WAS CREATED USING BRITISH UNITSes

" 102807 PR IN“T"!ON'LY'IRTTISH"UNI’TS‘TAN‘!E‘USED‘ CURINGEDITIAGT
10290 GOTO 04720

10300 REM "#SET-UP FORSHORT VERSI’ON‘CUNO!TW&IF CRANCFING® —
10310 PRINT

10330 INPUT v$

" 0380 TF VSEUQLDA TRENTO%00" "~ ——" — —
10350 IF ve=eNEwsr THEN 10380

"'10360 "PRINT MERRONEQUS INPUT @~ =" -~
10370 GOYO 10320

= o

10390 GOYO 10410
10600 XSWWREGUESTEDN™ "~
10410 IF VSeRNEW# TREN 104230
"10&20 "IF VEWOLOR ‘THEN 11880 =~ oo
10630 Féel
—TONSTFRwY
10450 GOTO 00250
~TO4BO-PRIRT  Somre = o os m e e -
10470 PRINT #MKS QR URITISK uunsu
TLOAROT ENPUT M= =0 e T s
10690 IF wisamxSe TREN 00410
‘10500 If wenwBALTISKS THEN 00390
10510 GOTO 10470
~T0520 "PRINT FCHENTCAL~CODEWT r———
10830 INPUT w8
 10%40 “GOSUR: 0FET0 = ==+ -+ =i v mrmes o rmien
10550 IF F2sl THEN 10580
10860 #RINT-¥ERNONECUS ~tNPUTw—
10570 GOTO 10520 :
"TOSAD MISuNE e
10590 PRINY
10600 PRINT USING §0610401%1
10A10 1CARGO TEMP,s <FZ3Zfzzass
~10620-007C-000880

TILEEY

-

o F

T L
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10630 PRINT
T10640° PRINT #TANK PRESSURE s ATM#S o84~ T e —
10650 GOTO 00800
10660 PRINT ~ — o e -
10670 PRINT USING 10680¢02%3
SRR E FER L LB i et et em———

’ SSSTSITsERSR IR

10690 GOTO 00860
"10700° PRINY — - -
(10710 PRINT USING 1072040383
T 10720 $YANK "HEIGHTT €33Sss3 - -~ - -
10730 Govo 00950 :

TN e s e e e e e s —— e e

10750 PRINT CFRACTION FILLtDIS . B
TIOTBOTINPUT W T T e s e e
10773 IF welo00 AND W30.0 THEN 01040 -
10780 PRINT SERRONEOUS INPUT # T T e e
10790 GOYO 10750

“T08N0PRINT
10810 PRINT #rQLE DlﬁNETER!# ' B
- 10820 "1"HOLE CTANMETER ‘:asﬁi e
10830 GOTO 01090 . E :
10840 ‘PRINT - - - e T e e e e
10850 PRIKT SFOLF-CEH?ERLINE Mk IGHT QOVER llTERLlNE)Il

10860 GOTO~ 02wy
10870 PRINT

"10880 PRINT ihOLE-BOTTGN FEIGHT "(OVER TANK- QCTYOﬂitt“‘ o

10890 GOYO 0123%0

10900 PRINT #OPEN WATERS (17 OR"RIV&RIC&ANNEL’(ilﬂl“" o

10610 INPUT w. ’
"TO920“??‘9‘1‘0W‘VHZ‘TFEN'VT‘SU

10930 PRINY IERRONEOUS 1NPUT.’

“10940°GOTO 10900 T TN s e e e

10950 PRINT

10960 PRINT WATER TEWPL#E ™ © © o= -« m < i
10970 GOYO 01SS0 .
THOY80TPRINT "
10990 1F Z(2el0Mw]l TrEN 11160 _ L
11000° PRINT iﬂlvtﬂ"vlcinft“""“‘"“" Dt dane <l
11010 GOYO 91640 . & R
llaaa Pn‘&' - - T D AR FTET Y e TumAnm AL e et 0 v e waﬂn\.\-v-_‘z P R I
11030 PRINT waAyg, RIYER OEPvaii D
1106407 G0TO-TIEYO :

1050 PRINY .
11060 PAINT USIRG 11070:0438 :
11070 tAVGs REIVER vaLoc»tv. ¢§ '55
11080 GOY0 0)010 - -
11090 PoNT
1100 PRI T~py xS COCEttIdy Mtw—-«—'
110 INPUY w
120 1F wal CH wel OR wad T™EN 111%0 . .
l:o PRINY eERRONEOUS luﬁul.» : ) e
168 GOYO 11100 - ' -
150 gcTC 02010 )
180 BOINT swiND SBEEC, #3049
11¢ GOTO 02130
1800 PRINT
19
2
)

0 PRINT 2COMNMIND ANGLCluuuouthcl
00 INPUY w
10 1F wrag D weleo GC?O 11260

TN sadac e 5 atde WMt a3 L Shen 31 Aek G st o

il
i
1
tile
i
t11e
i
1l
11
11
i
i

~ti220-REw - -
11230 wEw
11240 PRINY #ERRONEOUS INPUT,s
11250 GOTG 11140

11260 Gova 02220
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TR AT EERE

11270 PRINT

gL

—TIZ80 PRINT ¥ATR TEWF¥T
11290 INPUT W

T11300°Z(2s18Vw
11310 2(1+18)32054
113207 1F FIST TREN 113507 —,

11330 2(3+19)
~TT3480°GOTO "I TIE0
11350 2(3+18)a(w=32125/9 :
~1T366IF FEal TREN BERDQ " T = e
11370 PRINT 3
Y1380 PRINT #ATMQS." STABILITY(B,0 OR FIar et Al
11390 INPUT wi :
TIT4A00 IF WSEREE R WIN G OR WP THEN —TI4 0 e — —
11610 PRINT RERRONEGUS INPUT.# R
711420 GOTC 1T380° e = ———
© 11430 GBTY 02270 ; -
11440 PRINT RUATITUCES' osepces"rrwsr;¢ T e
11450 GOTQ 02390 ) Co .
- TTTRS0 PRINT ¥LONGTTUUE T DEGREES FIRSTTE
©* 11470 GOTO 02800
“T14R0° PRINT #5P TLL~SHORE “SEFARAY ION (COWN IND oxnecr:ou»-v
116496 INPUY ®
THIS00 T(2e22Yay T T T TN TS e
11510 lr'rAax THEN 08680 .

11530 PR%N! #CAMAGE conssn.a.s OR &}ll

" 11540 GOTO-Q31PQ T Tm T T T e
11550 PREINT #GEQGRAPHIC CCBE (4 OIGXYS!lt :

"11560° GOTC "03560 '~ o R
11870 PRINT aSECONDARY FIRES(YES on NO)!&

TTSEGINPUT WY —

11590 IF wi=¥YESH TREN 11620

TI6IETIF NEWUNGF  THEN- T1650
11610 PRINT RERRONECLS INPUT.W S

116207 GOTO" JISTY = 77 ™ 77 oI T s e s i e
115830 284831 0) o 3

11650 263423180
116607 15S8%S -
Y1670 2(1+25)a3004 o
‘isao ’“!NT = T r.mamewss oes ALt v e Sleemraeoswsw s v o
11690 PRINY nFnlC?tOﬂ SFQLYEchnl
~HrreeInny
11780 IF tilqﬁ AND w2040 THEN 11740
172D PRINT HERRQOREOUS INPUTE - —
11T aoya‘zieeo
CTEYAn Ti2<28lww ’ T mw e
- LETR0 201426105000
e kliaratirizsit
TR LF Fade) 1n£u V6400
11130 PRIAY
11790 PRINT #Chnan(GE tvi GGFAULV ttnn sEautnc&s«vEs 0& hcbcu
11800 INPUT NE™
11810 -833avs
11820 Fou
$1830 IF wiesng YHEN 04200
T11860 IF wEeEYESE TREN O03VZ0 0
L1850 PRINT wnase OF ?lLEit
“11A80 INPUT OF - T : s = -
11870 De2 s
FIEB0- 1 -CPnuStOPE THEM-PIOPY o <= - *0 10 e it s b
11490 IF LENMICHIee YREN JISJY
1900 PRINT #ERRON-CHECK f!Lt'S NARE OR TYPE ST0M .
11910 ¢OY0 119%0
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11920 FILE 203 #GETex+CS
11930 PRINT

11960 PRINT #CORCINC 2 DS 5o
11950 Fe=2
TII960 GOTO OGBS0 T T T e e s s s e e
11970 REM #BRﬁkCH TO BUILB A VF-‘CCEPTAGL& DATA :lLEo
“11980 D=4 -~ " ot Emem T e e v ettt
11990 FILE SD=2VMINPUT#

“T2000 PRINT ZUTNTISINGS
12010 PRINT 202 ¢ ‘

Y2020 PRINT ESCy#100#gMLE ~— ———— == = - smem oo o
12030 PRINT 2C USING lZOhOoZ!lvk)ol(3oA)

12040 TSEST SEEISE¥YR ¢ “ : et e e s e e
12050 PRINT 20 USING 12060+2(1+5)¢Z(3+5)

I2060tESSE EESEET
12070 SRINT SC USING 12080+2(199)92(3+9)

TYI20BC TISSEEEESES LT T T T T T T s s e e
12090 PRINT =20 USINC 1210002(192)'2(302)

C 121007 VEEET =525 E
12110 PRINT 20 USING 1212092(1+43)42(343)

e V4 A B SR 53 3 1 2 2l
12130 PRINT =D USING 1214002(10135)02(30135)

T 12140 TE3TT =, T e T e e e
12150 PRINT =0 USING 1216092(lv6)02(316)

T Y2160 1SSIET SESTSARREF T T T oo o s e e
12170 PRINT Z0 USING 1218042(197)94(3s7)

L CTI2TIBUTTEEE I UTTESRYYY
12190 PRIKT S0 USING 1220092(1¢137)92{3+137)

T Y2200 12T ISSESERER IR
12210 PRINT =0 USING 1222002(1+8)+2(3+8)
12220 "YSSET JSSTSEEEE T m oo o mm e
12230 PRINT S0 USING 12240+2(1916)02(3916)

TG0 TSESE  JOTSTRNEY

12250 PRINT Z0 USING l?ZGOvZ(lc 9)92(3019?
“12260YEEEE T -
12270 PRINT -0 USING 1228002(l010)02(3010)

12280'— gE=2sS, T T T T T T T T e e e

12290 IF 2(2010)31 THEN 1232¢

2300 PRINT S0 USING12IT0v2 (I v 2 v 2 tav e
12310 312232 SSSI¥BER
TT2320 PRINT SCUSING 12330+ 2(T1¢138)#2¢3y 138)~ — -~
12330 $s=8% =,

12340 PRIET‘-D TUSTING 12390214 e 319283011 — -~ —m

—F2360-PRIKT-S0-USING 123703 2t IV IO 2 (31 139
12380 ;§§§f S0USING 1239020101010 42 (201012 =« e
12400- ;éigf E0 USING 1262002(14102) 02¢3010R) - - o
B T B

12430 t328E =83%,

12440 PRINT USING 12450¢2(14103:i+2(3+]03)
12450 $38ZT S3DE.E2

12060 PRINT USING 12470+2(10141)¢2(30141)

12470 12883
12480 IF 2(2

RO
*
12680 PRINT 3

c

c

100 =1 TREN 12530

C USING 12500+2(1+13)02(3013)
12500 13=s% =3
12510 PRINT ZC
12520 12332 .35
12530 PRINT Z

BB RO ERRE D g e i e s

-1t

12550 IF 2(2+10)x) ThEN 12600
12560 PRINT ‘SC USlNG 1257002(1014)02(J0}4)

-
H

Gsxuc 1252002(11106)42439104)

12570 1223 g2z=.

12580 PRIMNY =C USING 12880+ 21115102(3016)

12890 12888 2.

12600 PRINT SC USING TZEI0¢Z(1+18) 4230100 T
12610 t3332 3332488
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12620  PRINT’ "D USING 1263052(1917502(3c17)
‘12630 33832
12660 TF MSS=dVESE ANC GS<>#SFELANK# THEN 12660 °
12650 GS=vSFOLANK2
""{:'GGU -vm*r-‘rusrmrrzsm-rn-zmn-zsr“—m— :
670 $ET32% =, ,
{;620 “PRINT ECUSING T289092(T9143)923¢143) "~~~
690 1233% =,
“{goo— PRINT S0 USING 127105211423)9213+23)
10 133338 =,
WU'U‘S’IWG’TZTJD I [0S 2310y
12730 13832 3.
TY2TR0TIF ZEVRIVEGTTRENTI2TY0 T T T T e
12750 PRINT =0 USING xano.zuszom.usnom
Tl2renTIEsET R T T
ZC USING 12780+2(10147)92¢(3014T)

*12790 PRINT ZC USING 12800¢2(10146) ¢Z(34146)
~12800TESEE S, -
12810 IF 2(3+155)3969 THEN 12840
“};ggg PRINT ST U‘ING“IZBJUGZ(IalSS)iZ(S-lSS)"‘“'"“”
H

e oo b o an . e —— e
mEn= .S

12870 NEXT K

“12880 PRINT 'S0 USING "T28B90+ZT1426)¢2(3¢26) ~ " = ~
12890 33333 Z.32

TT290U FOR RuZT T0°YS
12910 PRINT 20 USING 1292042(1eK)s2(3eX)

TUI2920 VSEST FEESV - e - -
12930 NEXT X
:g:;g PRINT‘-O"USING‘IZQSO-Z(IvIO)oCS(I)'""‘*‘”"**'

ﬁ?&o"PﬂrNr =0
12990 CLOSE =C
13000 "FILE SIST MGETsueFy =~ =
13010 CLOSE E15
= TIC20 P YR RSP BIANKE - PHEN"TION O
13030 FILE 16t #GET+neGS
13040 "CLOSE 16— " -
13050 PRINT
13060 PRINT MTHANK YOU FOR™ USING THE U!N.n
1atr0 S?OP
e | v
13090 FEmuGEONYAR
"13100 GEmNSECKYRM = = - e
13110 GOYO 13320
TINZ0TIF T2V ZAN O8] 2 THEN T3S0
13130 FI=pGEQNYESR
13140 GewuSFBLANKS
13180 GOTO 13320
TINI60 IF TITVEAT O 1611 THEN 13200
13170 FSupGEGLAL S
13180 GEsdSFALANKY o oo
12160 600 [3320
IIZ0TTF T ER2NTESIOTE THER ‘TJERg —— == — = v~ o
13210 Fa=sGEOLADR
13220 GRasSFRUANKY = S e
13230 GOVO 12320
13240 IF 242240 ¢r 2211 THREN 12280
13350 FengGEONCLA
““1I260 O USECrOLS
13270 60T0 1330
13280 PRINY #7115 GEGCRAPFIC FILE CUES NOT ExLST.s
13290 PRINT #PLEASE NE-ENTER YriS VALUE. OR TYPEs
13300 PRINY #ThE wOKL STOP TO END TME PROGRAN 2
13310 Gar)
~bn’zmm—l—-h— W i S Y Wb D Al L gt ¢ & M PE. ID & s S . e
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"00010 BASE 1

~00020 "0IM ZT34200) T S
00030 DIM CI(Z27.18)

00087 "GOSUEITU20
00650 F4=0

~ 00060 FSu0 - -
000670 MSSagNOs
00080 2(1425)%3004 -

00090 Fe=0

“OOI00  PRINT #PLERSE ENTERYOURCASTKAME ANDTHE~TITLE-OF
00110 PRINT #TRIS SPILL SINULATION 1h THAT ORDER=~2

TO0120 PRINT ™ =~ e
00130 PRINT i‘xANPLE" SHITH/LNQ SPILL NEW YORK®
00140 INPUT N1& ’ TR TITIS N TURT ok Smmmses Tt mmrommmmesseenes mens
00150 PRINT

~UOTEUPRINT
00170 N2S=0ATS
00180 PRINT #WELCOME TO THE UIMgp "= = = = = == womw mm o men o e
00190 PRINT ‘TPIS PROGRIF lS USED Y0 ACCESS THE VULNE&AB(LITV ﬁODELoﬁ
~00200 PRINT = = == —= Arbodi i ivhoetn il dut e s .

00216 XS=pYES#

00220 PRINT YTHE UM CANTSINUGLATE CHENTCALSPILLS AND- YHElﬂ“POSSlﬂLE#‘*‘*‘—““'“
00230 PRINT ’CONSEULENCES DT TPE FOLLOVING PCRfSSﬁ
30260 PRINT T oo -
00280 PRINT » LOS ANGELESH
00260 PRINT # ~ “NEW ORLEANS# -~ =~~~ 7rr owrmsr eremsmees s
00270 PRINT # NEw YORK#

00280 PRINT "
00290 PRINT #IF YOU ARE INTENESTED IN SPILLS AT OTHER LCCAF:QNSci
0030C PRINT #ASK THE VM 'PROECT OFFICER FOR ASSISTANCEw - - -

00310 PRINT .
00320 PRINT ¥TQ0 RUN A SPILL SINULATION 'YOU NLST ELTHER PREPARE A NEwa - -
00330 PRINT #INPUT FILE (CATA LIST) OR USE A PREVIOUSLY FREPARED INPUT FILEes

00340 PR:NT"‘QNTEQ'TF!"‘ORQ’ OCC ~1F-YOU-WISH TO-USEANC~ECLIT~-AN OLD®-— — - -
00350 PRIMT 2INPUT FILE S OTHERRISEs ENTER THE WORD NEw AFTER THEs
00360 PRINT sQUESTION MARK AND DEPRESS Tht CARRIAGE RETURN KEVer -

00270 INPUT V&
00380 IF vSss0LC# THEENT004Y0 ~ =~ = o T
00390 XSudPRREPARECH

"00408 "GOTO D020 e
004)0 XS=rREQUESTED®
00420 IF VS = 20LD# GR VSs¥NEWS THEN 00660 -
00430 PRINT #INPUT MUST HE EITHER NEw Oﬂ 0L0$
00640 PRINY wP EASE HREENTERw -
00AS0 GOTC 00270
00460 IF VERSQIL DY TREN TTRGQ = o= 1=nr sosemsmms san s
00470 GOSUR 17760‘ :
006R0 PRINT
00490 8Ja0
00500 PRIAT #TQ0 PREPARE YCUR INPUT FILEs ENTER THE APPROFRIATE INFCHep
00510 PRINT #MATION FON EACH SEY OF QUESTIONS OR DATA REGUEST HELOw.»
'gg:%g"::;::"i'ﬂﬂ"f‘CF“SkT'OP"QUCST!QNS’YOU‘“IEC‘UG‘OIVEN“TiO'UPTTONSt!""
00840 PRIAT o CPTICA 1t IF vOU MNEED INSYRUCTIONS OR ADUITIONAL INFOR=#
00450 PRINT » MATION 10 nELP YUU PREPARE THE EINPUTSe ENTER TME «UNDe
00860 PRINTY » INFO»

90570 PRINY

‘0SS0 PHRINT ¢ = “OPTICK 21—LF YOU 00 ‘NOT' NEEO—INSTRUCTICNS AND 'YOU "Anky - -
00880 PRINT » PALPAREC TU PROVIDE TME OATA REUUESTEC ENTER THE wONO®
00600 PRINT » InBLTe

00a10 PRINY

Q0620 PHINY #IF YOU wlSP TO CHINGE ANY OF TME VALUES AFTEN YOU MAVER

00630 PRINY sENYEREL THEW, wAlY UNTIL YOU MAVE COMPLETEC TRE eNTINES

00640 PRINT #INPUT FILE. YOU wILL THEN BE Glvon ThE UPPOKTUNITY 104

00080 PRINY sE0ITY ANC CORRECT YOUR IAPUT FlLE.s

00660 PRINT
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00670 PRINT #8E SURE TO ENTEn THE UATA IN THE PROPER FORVMAT AND IN ITHE® .
00680 PRINT #PROPER UMITS..WORC ENTRIES NEED NOT BE ENCLCSED IN QUOTESsw '~
. 00690 PRINT #NUMBERS MUST BE ENTENED IN DECIMAL FOXMAT. SCIENYIFICH
“OOTOO"PR1NT“¢OR*€*PONENT1‘&'NOT#TION“IS'NOT‘ittowEOTi :
00710 PRINT ’ .
00720 PRINT #YQU CAN ENTER-QUANTITATIVE DATA IN"EITHER MKS' (METER=XILOGRANSSECOND) #
00730 PRINT #0R BRITISH UNITSe BUT YOU CANNOT USE BOTh IN ONE INPUT FILE.#
00740 PRINT #wWNICKE 00 YOU PREFERe® '~ " - TTUTTOT T ot s s esesrs e e
00750 PRINT #ANSWER EITHER MKS OR BRITISh#
00780 INPUT W
00770 IF wS =aMKS#® QR wE=#BRITISH# TREN 00810 )
" 00780 PRINT #YOUR ANSWER MUST BE EITHER MKS CRBRITISKew — = =~ -
00790 PRINT #PLEASE RETYPE YOUR ANSWER:
0080C GOTO 00740 - T e
00810 IF wWS=zsMKS# TREN 00840
~-00820F Iw} -~ -
00830 GO TO 00850
00340 F1l=2 o
00850 2(1+120)=20 o
00860 Z2(2+120)3F) " C oo ToTTomorr o e T
00470 PRINT
M 'o’oaso"pRINT“""<"“- —— i —— A s vy o AP s e -
00890 PRINT #ThE FIRST THREE INPUTS REQUIRED OESCRIBE TrE CMARACTERISTICS#
00900 PRINTY #OF THE CHEMICAL CARGO PRIOR T0 THE SPILLe. THESE ARE THER ’
00910 PRINT #CHENICAL NAME, THE TEMPERATURE AND THE PRESSURE UF THE®
700920 PRINT "#CARGO WITRIN THE TANK IN 'ATMOSPFERES. FOR TFE NAME OF#
00930 PRINT #TeE CHEMICAL + YOL WILL MEED TO SPECIFY THE THREE LETTER
“TU09RGTPRINT #CPENTCAL CODEY ¥ - -
00950 PRINT
00960 PRINT #REQUEST INFO IF YCU DO NOT KNOW THE "CODE OR NEED INFOWR=p
00970 PRINT #MATION CN CARGO .TEMPERATURES ANC PRESSURES. ENTER EITrERs
00980 PRINT £AINFO OR INPUT.# T T e e e C
00990 INPUT W$
'”0rUUG"TF”FYhITNFU?"UR'H!‘!TNPUTf’THEh‘vlunu
01010 PRINT #YQUR ANSWER NUST BE EITHER INFO OR INPUTH
01020 PRINT #PLEASE RETYPE YOUR ANSWER# ~ @ == = m—sws mme o oo
01030 GOTO 00S80
"01040 IF wSsdINPUTE TREN 01060 -
01050 GOSUB 13660
TOIV060 " TF "FISITFEN UTIT20
01070 O1S=#CELSIUS»
01080 02%=#CURIC METERS s "
01090 CIS=METERS
01100° DASu#METERS PER "SECOND.#~
01110 GOTO 0llso
SO 120 UTSEFF RFTENRETT Y
01100 02338 TFOUSANCS CF GALLUNS.#
01140 QJSudFEET u - ) '
01150 O4t=dFEET PER SECONCo#
0l160 IF FSw} TREN 1HOSU
Q1170 PRINY ¢EATER TRE THREE LETTER CODE OF IME CHEMICAL InvOLVELS
OIIBO PRINT #IN“THE SPILLY === womm i - e s ot s oameme ¢ e =
01190 INPUT wi .
01200 Gosua t1s3v
01210 IF F2s] rreEn 01200
01220 PRINY #INPUT MUST HE » VALIO CREMICAL CULER
01230 PHINT #lF vYQU NEEC INFURMATIUN PLEASE TYRE INFO OTrtne [SEe
" Q1240 PRINT ¥PL EASE 'HE=ENTERTHE AHPRCPHRIATECNERICAL COLEY —
U250 INDUT &b
01260 IFf wsssINFOR TREN 0)280
01270 6OTQ 01200
01280 GOSUY 139e0
01290 6GOTO Ol1l70
01300 n]l9muy
01310 PRINY «ENTER TnE TEWPENATURE OF THE CARGO PRIOK TC TwE SPILLS
01320 PRINY USING 01330.0)% . -
01330 tIN CEGREES <3gESES23323

N A A AN TSR TS B2

T T T
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‘01360 INPUT & -~ = ¢ . e e e e et e
01350 2(2+2)8w- ) .

UL 2TV 22004 -
1370 IF F}a2 TREN 01400 ) . ) . .
T 01380 212V {wSA2VR(G/9y - m——— . e o
01390 GOTO 01&10 o . . .
ox‘*oo- 2(31‘2)3‘ R il DL L L L SR e es e I iRl S TR S s e eme e A oMty My b 4 e
01610 zcxcxomrszoae .

—OTSZ01F w200 O W30~ THEN—0T4 60 : '
01430 Z(3+103)22(3+2) ’ . o
014GY "TF Fowl THEN TR0 === =wr =0 s e« i gt - o e s e
01450 GOTO 01460 :
01460 PRINT #THTS TEMPERATURE 1S BLYOND THE RANGE OF "THE VMer~——
01470 PRINT #PLEASE ENTER ANOTHFER VALUE OR TYPE STOPwe=2

-0 T 0T0 :
01490 PRINT #ENTEP ThE TANK PRESSURE PRlOR TC THE RUPTURh IN AYNOSPFERESI
01500 INPUT W - T st e s s e oo o s it
01510 2(2¢3)=u .
01520 ZTeTIRROOG ~ —=  ~r= - mm o r e e e i e e
01530 Z2(3+3)=w»1000000

IS4 IF FAST THEN OGS T40— e s
01550 PRINT R ‘
°lq°° PR!NT o te rwes Mbiem R ) © mem slemmemms i cwe b = ket A - SR o eh mey e s
01570 PRINT #TRE NEXT THREE INPUTS REGUESTED ARE ThE CAPOCITY; Ht!GrTo Ath
01580 PRINT #FRACTION FILLEC OF THE RUPTURED TANK(S).¥ -
01590 PRINT =ENTER EITHER INFO OR INPUTE

~01600INPUTVS
01610 IF wSsgINFO® Ok WS=¥INPUT# THEN 01650
01620 "PRINT ¥YQUR ANSWER MUST 'BE “ESTHER  INPUT QR INFO® - et e
01630 PRINY tPLEASE RETYPE YOUR ANSHER:
01640 "GOTO 01660 ° -~ - s o+ o vt e m st ot et e ot vr e e o
01650 IF wSssINPUT# TREN 01670 .

01660 G0SURTTIIZY
01670 PRINT USING 016804028

‘01680 IENTER' THE CAPACITY OF THE "TANK IN UNITSTOF *EEE:'&E&EEE!S&EEEEEEES!“
01690 INPUY W .
Q1700 ‘2 (250 N = =T AL s e e et s vt e e e e b

08710 Z{le4)s2001
“OITZ01F FIX2-TPEN—0TTS0
01730 2(3+4)mwe3785000
" 01740 GO0 0‘760 . S S emem e dmietem e G A e e e s S rmetmes G enee e AE S G e m s w e e
01750 2(3+4)2we1000000
01760 xF F“ax YHEN o‘lqso . . .- Rt DT " om - . - . .’ . mte - em e v
01770 PRINT USING 01780,02%
—g1780 tENTER' THE~HEIQNT-GF~THE—TANR—IN -¢33EE3EE e o
01790 INPUT W
01800 Z(2+5)mw ot ’ - o
01810 2(1+5)22002
01820 IF FI1=2 THEN 01R%0 - o o
01830 Z(3eS)mnnd0.bb
. °l8‘° GOTM‘QQO Ch T —— — — — ¢ a4 - - ———r Aeme ¢ AR IIe b rwet e WS
01850 Z2{J+S)mus}ov
016860 IF Foel THEN 09740
01870 PRINT RENTER TrE FRACTION OF ThE TaNK FlLLE0.0
014880 INPUT o
01A90 IF weml 00 THEAN 41920
01900 PRINT ‘wYQUR “ANUNER WUST-BE LESS TREN 140059 —om =0 wowomm o oo =
61910 PRINY wPLEASE mETYPE YOQUR ANSWER
01920 6QTC 01740
01930 2t2+8) 8w
01940 2t1+6)n2007
01950 2(3¢8)R(Jol136)8T1J00)02(240)
01960 LF Faml TEHEN 09740
01970 PRINY
01960 PRINT #THREE INPUTS ARc REQUINEC TO DESCRIBE THE S12k AND LOCATIONS
01990 PRINY #0F TnE WUPTURE, TRESE AKE Tkt CIANETEW OF Tre HOLE. TRES
02000 PRINY #PEIGHT OF THE wOLEeS CENTERLINE ABOVE THE wATHRLINES
02010 PRINT #anl TRE MELIGET UF THE WOTTOM OF THE HOLE ABCVE TnEp
Q2020 PRINT #EQTTOM UF THE TANK, ENTEN EITHER INFO ON INPUT @
02030 INPUT w$
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02040 IF wS=#INPYTH OR wS=£INFC# THEN 02080 - — - -===o=s o oo
. 02050 PRINT #YQUR ANSWER MUST BE ELITRER INFO OR lNPuta‘
02960 PRINT #PLEASE RETYPE YOUR ANSWER2 '~ -
02070 GOTQ 02020
~U2080 IF WSEXINPUTF TEENT021T0¢
02090 GOSUB 12440
02300 PRINT USING 021104035 B eeommms
02410 $ENTER THE CIAMETER OF THE HOLE IN <
02120 INPUT W e
02130 IF 'w>0 THEN 02160
= G2T&0 " PRINT BERROR=="FOLE~STZE NUST-HE—APOSTTIVE; NON=ZERU-NUMBER G
02150 GOTO 02100
ozloo 2(2‘1,“- e e s mmeinan eneam b simeemmt e e e et i s Sama e daad PR r—ar % e e m -
02170 2(1+7)22008 . )
02380 IF F1¥]1 TREN 02210~~~ '~ T mmormmmme
02190 Z(3e7)=wel00
~02200°GATU 02280
02210 Z(Je7)xwnl0 48
©02220°Z(19102)=2029 "7 e en s s e e
02230 IF Z(3:sT7)»100 ThEN oaaso
02840 Z(IGLORBFE] ~ ~ T T e s
022%0 GOTS 02270
Y2260 ZCINTI02) 4T
02270 IF Fam) THEN 05740
‘02280 PRINT #ENTER TrE METGKT CF THE ‘ROLE*S 'CENTERLINE AQVE THE#"
02290 PRINT USING 023004038
02300 SIWATERLINE IN «E2E3E8s ~ -~~~
02310 INPUT w
~02320"Z (258 W
02330 Z(1+8)=220]S
‘02340 IF Fls]l TREN 02370
02350 Z(3+8)=n2100
102160 GOTO 02280~ -~ v m = e
02370 Z2(J3+8)3w830,48
02300 IF Fos] TFENOSTEY —
" 02390 PRINT #ENTER ThE MEIGRT OF THE BOTTOM cr THE HOLE ABOVE THER
02600 PRINT USING 02410038 -~~~ -~~~ e A
02610 SHOTTOM QF THE TANK xn <«
02420 INPUT W - . B T e e —m v m——— o aa =
02430 Z(2¢9)nw
“O2RROZ (T I THAOTY
02450 IF Fls2 THEN 02400
02660 "Z{Je9)uua0, 48 " -
02470 GOTO 02490
02680 Z(3e9)mws}l00
02490 PRINT
02500 IF-“Fau ]~ THER0UTSO
02510 PRINT
02520 PRINTY
02530 PRINT
02540 PRINT # THE NEAT SERIES CF INPUTS ARE NEEODED HY Tt vM TO CONPUTES
02550 PRINY #ThE SONEACINGy MIXINGe AND EVAPCRATION OF THE SPILLED CARGO.#
'02560 PRINT #FIRST IS "NEECED"TEE"TYPE "OF “WATER "UPON wWNICr THE-SPILL2 "~
02570 PRINT 20CCURS ANC THE wATER TEMPERATURE, IF IN & CranNEL ORs
02580 PRINT #RIVER. INPUTS ARE THEN REQUIRED FOR CMANKEL wilTMe OF ?THen
02%90 PAINT MVELOCITY. ANC RUUGHNESS OF ThE BANKS. IF YOL NEUUEST ‘
02600 PRINT #IANFO. NATERIAL WILL Bt SUPPLIED ON REPRESENTATIVE VAL JuSe’
02610 PRINY #CF THESE VARIFABLES FOR RELEYANT UaSe PORTSW#
026020 PRINT sENTER EITHER INFO QR INPUTE
02630 INPUT w8
02640 IF MYRINFO¥ OR WSagINPUT# THEN 02690
02650 PRINT #YOUR AKSWER wUST BE EITrER INFO OR lNPU!a
02660 PRINT #PLEASE HETYPE YOUR ANSWERS
02670 GOYO 02830
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02680 IF - KS<REYESE THEN 0700 ~—-7 T - e ——
- 02690 IF HSS#INPUT# ThEN 02710 . - L
02700 °GOSUR 14880 - T Trmme T oo mes
02710 PRINT #COES TkT SPILL OGCCUR IN RELATIVELY OPEN hATERb(AT SEA Oﬂt
02720 PRINT #IN ThHE PORT) "OR OCES 1T QCCUR IMA A CHANNEL CRRIVERW#
02720 PRINT 2ENTER ) FOR COPEN wATERS AND 2 FCR CHANNEL Ok vam.:

~02TR0INPUT W
02750 IF w=] OR wW=2 ThEk 0274%0
~ 02760 ‘PRINT #YOUR ANSWER CAN ONLY BE "17OR 2» -
02770 PRINT »PLEASE GETYPE YOUR AN:UER¢
02780 'GOTQ 02740 T T B R
02790 2(2+10) 3w .

=200 Z{Ts 0T Y2028 !
02810 Z2(3+101) 3w : :

c 02820 Z(Iv10)=2018 T
02830 IF w=] YHEN 02860

b A 02840 7(3,10)=] - ~ O U

A . 02850 GOTQ 02870

FE L 028602ty T0)=2

B - 02870 IF Fazl TREN 09920

, : 02880 PRINT USING 02890018 =~ — = T rmrwm momomms e e =
02890 ENTER TrE uAtER TEnPENATURE IN DEGREES <§"‘EEEE§§§§§
02900 INPUT W - ’ ) - T
02910 2{(2+11)3y

—02920- 2151 ¥2023
02930 IF Fl=]l THEN 02950
02940 "IF w>=5 AND W<S0" THEN 02970 T TR werememn s mem s e
02950 PRINT *EPROR-- TEHPERATUEE IS OUT OF RlNGEo# ’

. 02960 GOTQ 02880 T e T e e

: 02970 2(3+11) =0

~92980G0T0 03020
02990 2(3011)!(&‘32)'(5/9)
03000 WaZ(3sl1) e e e e e e mame we e
03010 GOTO 02940
03020 IF F4>0 THEN 09740 R AR
03030 IF 2(2+10)=) ThEN 03550

38 . TQINT PRIRT USTNG0I0%0%03%

K’ . 03050 tENTER YbE wICth OF THt CHANNEL oRr RIVER IN <33333:3

. B 03060 INPUT W~ S
: ; 03070 2{2¢12)mw

E' . 03080 Z(ls12)=2020 ~ T ) : M

e ; 03090 IF Fli=) THEN 02120

: OIT00 T(Fe12)ay¥I00 e—— —
02110 GOTO 031230

. 03120 2(3+12)muwe30eh3 ; . s e

s 03130 Z2(1+104)82045

03140 Z2(3+104)u2(301)

03150 IF Fu=2 THEN 04740

03160 PRINTUSING031T70+Q3F === oo e L et
03170 IENTER TeE AVERAGE CEPTH QF THE RIVER !N CRE2TISS

03189 INPUT w

03190 2{2+13)my
03200 2(1+12) %2040

03210 IF Fl=l THEN 03240

03220 ZUTolAFEUSIQQ  ~ ¢ ¢ = e e e o —o s e v s

03230 GOTO 032%0

03240 2(341)e4#]0.48
03250 IF Fam2 THEN 04700
032400 PRINT ¢ENTER Tk AVERAGE VELOCITY OF TrE RIVERe
03270 PRINT USING 03280.04%

03280 $FLOw IN €CSSESEZSS3ESRR8383%
03290 INPUT w
03300 2t2ela)my
03310 2t)el6)e204?

03320 IF Fim) THEN 03350
03330 213¢l6)ea®|00
03340 GUYO 0JXr0 : ’ - il v

e e o A S I S SR AT
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03350 Z(3416)3we30.68
03360 'IF F4=2 THEN 09740 ~~ ° e AR
. 03370 PRINT #DOES TrE RIVER HAVE CLEAN STRAIGHT aAnxscL»v
03380 PRINT #MOCERATELY RCUGHs STONEY BANKS(Z)# BT
03390 PRINT #0R VERY SLUGGISK AND wEECY BANKS(3)#
03400 PRINT ¥ENTER T~ 27 OR~3#
03410 INPUT W _
03420 IF wal QR W2 OR WaJ THEN 03460~
03430 PRINT #YQUR AMSWER MUST 1, 2o GR 33
"03440 PRINT #PUEASE HETYPE YOUR ANSWER2 -
03450 GOTO 03410
03460 2127157%4
03470 Z(1+15)52052
03480 IF wa2 On wzd THEN 03510 ~
03490 7(3,15)2,03 .
03900 GOTO 0IFRQ ¢ e e e
03510 IF w=3 TREN 93540
03520°Z(37 TSI+ 05
03530 GOTC 03550
03540 Z(3415)=,10° ~ ° 7 T
03550 PRINT
03560 IF F4=2 OR F4sl TREN 09740~
03570 PRINT
UISBOPRINT
03590 PRINT #ThE NEXT FOUR INPUTS ARE NEEDED TO DETERMINE THES
03600 PRINT #VAPOR CLOUD CISPERSIONJ THESE ARE THE WIND SPEED# -
03610 PRINT #wIND DIRECTIONs AIR TEMPERATURE, ANU ATMOSPHENICS
03620 PRINT #STABILITY.# :
03630 PRINT #ENTER EITHER INFO OR INPUTH
“0IBEOINPUT NS
03650 IF wSs#INFO# Ok ¥S=dINPUTH THEN 03690
03660 PRINT #YOUR ANSWER NUST BE ELTHER INFQ OR 'INPUT. ™ —~
03670 PRINT #PLEASE KETYPE YOUR ANSWER.#
" 0368076GOTO 03640 "~ e SRR
03690 IF wsa#INPUT# TREN 03710
~03700~GOSUE13T80"
03710 PRINT USING 03720+04%
‘03720 1ENTER THE 'AVERAGE 'WIND SPEEU-IN <gSS33333ssssssssss - -
03730 INPUT w
03740 Z(2416)ww ™ ° Tt
03750 Z(1+16)32016
“UITE0TIF FIRT“YFEN 03790
03770 Z(3+16)=w®]100
03780 GOTO 03800 — T
03790 2(3416) 5930448
03800 tF F4s) THEN 10020
03810 PRINT #EANTER THE ANGLE BETWEEN rne oouuuluo OIHEC!ION AND?
" 03820 PRINT #NCRTFT MEASURED ~TNDEOREES’ CLOCKWISE -FROM NCHTM p~~"
03330 INPUT W
03R40 IF wrm0 AND w¢JEO TREN 03880
03850 PRINT sYCUR ANSWER MUST BE LESS THAN 360 ULGREES.s
03860 PRINT #PLEASE NETYPE YOUR ANSWER.#
03870 GOTQ 03810
"0IRBOTZ(2STTY mY ™ =
03896 Z{1s17)ep058
03900 Z(3s1Mms
03910 IF Fas]l THEN 0u740
03920 PRINT USTKG 03930+013 '
03930 1ENTER TrE AIR TEWPENATUNE [N CEGREES «3
03940 INPUT
03980 2(2+181w.
03940 Z(1+1R)w2054
03970 IF Flel THEN 0400
03980 IF weB0 AND w>=al THEN 04010
03990 PRINT SERRQR== TEWPERATURE 15 OUT OF RANOE.s
04000 GOTO 03§20° - R
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04010 2(3418) 2w

© 94020 GOTO 04040 o

. 064030 z«z.ne)stw-sz)-<5/9)
04040 W=Z (3518}
04050 GOTO 039480 .

08060 IF FasT THENO0STRO
04070 PRINY #ENTER THE ONE=LETTER COCE FOR TrE ?ASQUILL-CIFFORD*
"04080 PRINT ZATMOSPHERIC STASILITY CLASS: B = UNSTAGLE«#"““'“““
04090 PRINT #CxNEUTRALe AND F=rFIGHLY STABLE-#
04100 PRINT #ENTER BoDo OF Fo ) o T mm e e
04110 INPUT we

~OATZ0 TF WSN¥ET CR WS HHD# OR WETHF ¢ THEN 04 TE 0"
04130 PRINT #YCUR ANSWER MUST EE EITMER Be Do OR F.t

T 04140 PRINT #PLEASE RETYPE YGUR ANSWER® -
04150 GOTO 04110
04160 Z(1vs1S)=201T ~ " "7
04170 MOSxzWS

041807 IF WYHIET OR WSRO -TREN 0421V
04190 Z2(3.19)=¢

© 06200 GOTQ 04250 - - T
04210 IF wsz#8% THEM 06240
04220 213419)24 oo
04230 GOTO 04250

T0024072(3vI9TaZ
04250 PRINT
04260 IF F4z] THEN 09740 - - SR
04270 PRINT
06280 PRINT #THE NEXT THREE INPUTS OESCRIWE THRE POSITION OF THE SPILLs» -
04290 PRINT #1.,Ees LATITUCEs LONGITUCEs AND WINDWARD DISTANCE FROM THER

84300 PRINT 2SFORETENTERTINFO—ORINPUT 2
04310 INPUT W%
06320 IF wS=gINPUTZ QR WSa#INFO% ‘THEN 04360
064330 PRINT #YCUR ANSHWER #UST 8E EITHER INP07 OR XNFO.a
06340 PRINT #PLEASE KETYPE YOUR ANSWER .2~ -
04350 GOATO 04310

—0%IGO LIPS INPUTA THENT04]80

S e ———— -

s s - .

04370
04380
04390
04400
04410
* Qu&20
06430
04440
06450
04460
04670

GOsul 14810

PRINT . e e e e

PRINY

PRINT #ENTER THE LATITUOE OF TRE SPILL IN DEGREES NlNU‘ESO' :
PRINT #AND SECONDS MORTH OF TNE EQUATOR . #

————— 4 ¢ ——

PRINT
PRINT ®ENTER ThHE DE%ﬂEhS FIR3T»
INPUT W

WRINT (W)

IF w <=gg THEN 04500

—et b b

PRINTY aCEGREES ENTRY FOR LATinOE WUST HE LESS ru;n 90.!

-

PTYS

- eon

“OMLA0TPRINT RPLENSE HETYPE "YOURANSWER v# =" i
064490 GOYO 044210

04500 L1$=STRS (W)

06510 IF LENIL1%)=2 THEN 06530

04520 L1sst0usLls

04530

04540 INPUT W™

06550
04860
064570
04530
04590
046600
gasl0
04820
084230
046640
0ea50
046860
06670
0ubal

PRINT #NCWw ENTER THE MINLTES.s

S E e beien e e w M B 7 — ——

WaANT(w)
IF 4 < &0 TREN 04600

b e —— Y —————

e ——

PRINT #MINUTES EMTRY MUST ALARYS BE LESS THAN 608

PRINT wPLEASE RETYPE YUUR ANS#ER ¢
GOTO 06410

L2SnSTHE (W)

IF LEN(L2%)82 THEN 04640
L2S9d0neL 23

PRINT sAQb ENTER Tl SECCNOS.w
INPUY

W INT(w)

IF wer0 THEN 0440

L3y=a00s

GCYC 0a7Y0
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ROy,

TRt

04690 IF w < &0 THEMN 04730 E
04700 PRINT #SECONDS ENTRY MUST ALWAYS BE LESS 1HAN 60.#

. 04710 PRINT #PLEASE RETYPE YQUR ANSWER.#

" U&T20°GOTO 04630
04730 WsIKT (W)
04740 LISESTRS(WY ~— -~ " o
04780 IF w>=]0 THEN 0&770
04760 LIAS=202+L3Y T e
06770 LT7$=4,#

T 04TBO LS () 2L ISP 2S+LISLTY
04790 2(1020)36010 .
ol‘aoo PRINT . e e e e T—— en e e ae ses - e mes e s e w e e ee e c— -
04810 IF Fasz]l THEN 09740
04820 PRINT #ENTER THE LONGITUCE OF TRE SPILL IN DEGREESs MINUTES:#
04830 PRINT #ANC SECQONDS WEST CF GREENWICH.¥

TOREG0 PRINT #ENTER “TRE OEGREES FIRST#S
04850 INPUT W
04860 WaINT (W) —< ° = 0 eeee e e e
04870 IF w<lB80 THEN 04910
04880 PRINT #CEGREES ENTRY FQR'LONGITUDE MUST BE LESS THFAN 180.#
04890 PRINT #PLEASE RETYPE YOUR ANSWER.#

T4V 0GOTO 04840
04910 L4S=STRE (W)
04920 IF LEN(L4S)=3 TREN 04960 -

04930 LOS220%+L 43
04940 IF LEN(L4S)=3 THFEN 04560 - '
04950 LaS=a02+L4%

U496 0 PRINT “#NOW ENTER TRE WINUTES 2~
04970 INPUT W
049808 W=INT(W) '~ oo
04990 IF w < 60 THEN 05030
05000 PRINT 2MINUTES ENTRY 'MUST ALWAYS HE LESS THAN 60 — -
05010 PRINT #PLEASE RETYPE YUUR ANSWER.#

“S020TGOTO 04960
05030 LS$35TRS (%)

05040 IF LEN(LSY¥)Y=2 THERN 05060
05050 LS5=2Q8+L5%
05060 HFRINT #NQw ENTER THE SECCNDS.# "~
05070 INPUT w

05080~ TF WX 6T TRENT 05120
05090 PRINT #SECONDS ENTRY MUST BE LESS THAN 602
0S100 PRINT #PLEASE RETYPE YOUR ANSWEK = = - m ==rmoes = o
05110 GOTO 050640
05120 WeROF(w) =~ = — = = oo
05130 WeINT (W)

S OSTGR0 T ESWSTRS (WY
05150 L74an,n
05160 IF w>=10 THWEN 05180 -

05170 LOYmpode 63

05100 LS({2)mLageL5S+LG6ELTS

05190 2{1+21)s4011

“05200 "TF "FLu] “YFEN"UGT40 — —
05210 PRINTY

05220 PRINT #ENTER TrE OCISTANCE FROM THE SPILL TO ThE SPCRE ALONGY
05230 PRINT USING 05240,0)8

05240 ITHE OIRECTION CF THE oING IN «

05290 INPUT »

05200 2(2+22)ua

US270 REM 8CALC YIME FROM TRIS s

052680 PRINT

05290 IF Fawl THEN 10020

05300 PRINT

05310 PRINT #TME NERT INPUT plLL SPECLFY THE TYPE UF CAMALL YOUR
05320 PRINY "wuexT COVPUTED POR 'THE GEOGRAMRICAL ANELE wlTrlu wHICH YUuw:
05330 PRINT #waAY THE DAMAGE CCMPUTEC.n

05140 PARINT wENTER EITHER INFO OR INPUT.s

- 05350 1aPUY wd
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STPPERYI Ay ——

Sezman it

05360 IF wS=#INPUT# CR WS*2INFC# THEN 05400 :
065370 PRINT #YOUR ANSWER MUST BE ELTFER INPUT OR INFO.#

~g$380° PRINT #PUEASE  RETYPE YOUR--ANSWER 3 , .
05390 GOTO 05350 - e

05400 IF wis#IKPUT# TREN 05420~ -~~~ o= . I s e e
05410 GOSUR 15200 ’

05420 PRINT —~ = = 7 e e e e men e+ et e an
056430 PRINT = THE COOES FOR THE TYPES OF OAMAGE THAT CAN BHE#

“OSGA0 PRINT ACUNPUTED BY THE VI ARE THE FOLLCWING==y- : g ~
05450 PRINT

© 05460 PRINT 2~ - 1 = TOXIC DANAGER e mem men b e mma e e okt o tims w e e man -
05470 PRINT :
05480 PRINT # * 2 = FIRE DAMAGE FROM POOL EURNING (DUE TU BURNING® ~ - -
05450 PRINT % OF SPILLEC L1QUID ON THE WATER)#

~08500-PRINT——— _
05510 PRINT # 3 = FIRE DAMAGE FRON FIREEALL (DUE TO RAPID#

05520 PRINT # """~ '~ ‘COMBUSTION OF LIQUID=VAPOR-MIXTUREFa-~——=" -~ -ooe
05530 PRINT :

05540 PRINT # °~ "4 =" FIRE DCAMAGE FRCM FLASH FIRE (DUE TC BURNING Oba
05550 PRINT # OISPERSEC VAPOR CLOUD) DAMAGE FROM EXPLOSION#

“0SS60 PRINT 2 ~—~—0F “THE VAPORCLOUD -15-ALSO-COMPYUTEL WHEN-TMES- OPTION®-
95570 PRINY » 1s SELECTED#
05580 PRINT oo : R -
05590 PRINT 2ENTER THE NUMERIC COODE FOR ThRE TYPE QF DAHAGE YOU ARE#
05600 PRINT #INTERESTED INe ONLY ONE COOE "CAN BE ENTERED FOR ANYs
05610 PRINT #ONE RUN.#
~0S620"INPUT W
05630 IF w=a] OR wa2 OR ws3 Ow w=4 THEN 05670
05640 PRINT o YOUR ANSWER MUST BE L 24 39 QR Gag - rw=rr oo cmmeee o
05650 PRINT #PLEASE RETYPE YOUR ANShER.!
05660 GOTQ 0S620~ "~ "~ Ty T rm e s s
05670 2(1+23125003 .
“USEBU Z (T I0STeS00%
05690 2(1+106)25006 :
05700 2(2e2FVE  ~ " 7 mm mm e s e e s e e
05710 IF 2(2+23)=]l QR 2(2+23)24 THEN 05740
05720 2(3+106)aZ(2423) - CTTET o mmmmemesen e s
05730 GOTO 05750
“057407 2135106 TXD —— -
05750 IF 2{3e¢l4b)m] AND Z(J+14S)s) TrEN 05820
05760 IF Z(3+145)=] THEN 05820 : i -
05770 IF 212+22)22 QR Z2(2+123)83 QR Z(2+22)m4 TNEN 05820
05780 PRINTY #THE CHEMICAL SPILLED IS NOT SUFFICIENTLY TOXIC TO CAUSES
05790 PRINT #SIGNIFICANT TOXIC DAMAGE. A HUN REQUESTING FInE UAHAOE 15»
“0SAQ0-PRINT #RECOMMENDED ¢ — -
08810 GOTO 05420
05320 IF 2(2-,23)=] TrEN 09850 A B
05830 2(3+23)m)
05840 GOTO 05260
05850 2(3«22)00
05860 "REM s THIS TO ELTIY"TYPE OF CHEMICALSR - e LRt resmamecielw 3w boav s
05870 IF Z(dsleaiw]l AND 2(34)4S)un) THEN 05?30
0S8R0 IF Z(3el0b)m] THMEN 05930
05890 IF Z2(2+23)8) TrEN 0593y
05900 PRINT wTRE CREMICAL SPLILLED 1S NOT FLAPMABLE. mENCE TMEWRE CAN s
05910 PRINY #N} FIRE CAmMAGE. A QUN REQUESTING TOXIC OANAQE 15 RECOMHENUVEC s
05920 UOTC 05420
05930 IF 2(2+23)=) TrEN 0SSOV
05940 Z2(3+105)s0
08960 G0T0 04970
05960 2¢(3+105)s}
05970 PRINY
U590 IF Fas) THEN-QU2J0- e ms -
09900 PRINT sTuE NERY THREE [NPUTS SELECT YPE GEOGRAPFICAL Aﬂtll
06000 PRINT #OF INYERESY. TRE CPTIUN TU CONSIDEN GENERATION OF 2
0A010 PHINT PSECONDAWY FIRESJANG ToE FRACTION OF THE POPLLATIUNS
06020 PRINT swelCk 15 PROTECTEC. ENTER INFO CR INPUT.#
04030 INPUT o

.
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~ 00040 IF WSwEINPUTE UR wSus INFCH- THEN- 06080 - -~ —~—— e -
: 06050 PRINT #YQUR ANSWER SKOULE HAVE BEEN EITHER -INFO- on INPUT s .
: " 06060 PRINT #PLEASE RE=TYPE YOUR ANSRER.# - R
; 06070 GOTO 060230 : . .
; 06080 IF WSs2INPUT# ThREN Q6110 - - - - G e
- 06090 GOSUB 15630 ,
! ~06100° PRINT — - - r—
; 06110 PRINT #8ASED ON THE Locartou OF THE SPILL AND TRE wIND UIRECTIONS
! 06120 PRINT #SELECT TRE APPROPRIATE GEOGRAPHIC FILE FOR YOUR PROBLEM.#
: 06130 PRINT 2YQU WILL NEEC TG USE THE SPECIAL MAPS WHICH HAVE HEEN PRE-p
_ "06140 PRINT #PARED SHOWING ThE PORT AREAS INCLUDED IN EACH GEOGRAPHICAL ¢
: 06150 PRINT #FILE. ENTER ThE FCUR uxelv FILE NUMHER.#
. ' TUBLG0INPUT W T sheem =
06170 Ga=o
06180 IF W>1000 AND W<9998 TRER 06220 == —-—=== mm= mmmeeemeees ws e o
06150 PRINT #YCUR ANSWER MUST BE A FQUR(4) OIGIT CODE.#
06200 PRINT #PLEASE RETYPE YQUR 'ANSWER<# =~ ™ e
06210 GOTO 06160
06220 Z(Even) ai—
06230 GOSUB 16910 v
06240 'IF G&<>Y THEN 08260 =~ - = = = = ¢ mrmmmomw e e e
06250 GOTO 06180
06260 Z(1+24)m10 Co ' - R s -
06270 IF F4=l THEN 09740
06280 TF 224 2ITHY TFENUERS0
06290 PRINY
06300 PRINT #00 YOU wISKE TO CONSIOER SECONDARY FINES FROM POSSIBLES -
06316 PRINY #IGNITION OF STORAGE TankS OF COMBUSTIBLE MATERTALS+s
2 06320 PRINY #ANSWER YES OR NO® "~ - e
2 06330 INAUT Wt
TU6IGOTZATVES) HT00G
06350 1F wS=pYESA OR wSaphOsd THEN V6390
06360 PRINT AYQUR ANSWER MUST BE EITRER YES CR NOe# = = 'c == = = =
06370 PRINT #PLEASE wETYPE YOUR ANSWER.?
06380 GOTO 06330
06390 IF wempYESH ThEN 06439
‘064002 1I52SING
06410 NSSww$
06620 GO TO 06ASQ — ~ = mreecmieomem o mo e aaa e
06630 2(3+25)m)
06440 NSSwWY ' o e e
06450 IFf Fasl QR F4uQ thEk Ov740
* 9RGGT-PRINT —
S 08470 PRINT #ENTER YRE FRACTIUN OF TRE PORULATION unxcn 1S SneLTEREVS
5 : 06480 INPUT W
e 06490 IF welo 0 THEN 06530
00500 PRINT #YQUR AMSWER MUST BE A FRACTION LESS THAN 1,00.8°
06510 PRINT #PLEASE WETYPE YOUR ANSwER.#
06520" GOTO™ 0RGag— =" = =~ = :
06%30 2(Pe20)na
00540 2(1+¢26)05038
00550 Z(Je24)ua
06560 IF Faml 0R Fauz THEN 097AQ
06570 PRINY 8  THE FLAAL SET OF INPUTS IS NEEOED TU SPECIFY THE vanluule
06580 PRINT wTINES AFTER THE SPILL FOR whiCh SPILL LISPENSION Anue
06590 PRIAT BEFFECTS CALCLLATICONS MUSY BE MACE, THE vl IS & Timgep
06600 PRINT 3STEPPEC SINULATION ANU THE SPECIFICATION UF THE Tinba .
00610 PRIAT 2STEPS IS CRITICAL TO ACKIEVING PEANINGPUL RESULTS.®
06620 PRINY
06630 SRINT
06840 PRINT suaSEC TN TFE INPUTS YUU MAVE ALKEADY PROVICEDs TME PMOUNANS
00850 PRINT araS SELECTED A TIVE SEUUENCE wniCH wiltl PRCVIUE A USEFuLS
06680 PRINY 4SET OF RESULTS. THIS SLCUENCE WOKES COMPLTATIUNS AT
08670 PRINT wINFREQUEAT IATERVALS wiiLE ToE +#AZARDOUS VAFUR CLUUDE -
y 04680 PRIKY slc TRAVERSING WATER AND AT MURE FREQUENT IATERVALSS
¥ 0A690 PRINT s(EVERY TO MINUTES) WHILE TRAVERSING LAND.# :
06700 PRINY ' co - - R

P e R e
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06710 PRINT #TC IMPROVE ACCURACY OR COMPUTING EFFICIENCY, VOU MAY wANT:
06720 PRINY #7C CHANGE THIS TIME SEQUENCE. IF 'YOU' 00y "EKTER EITHERS
"06720 PRINY 2INFO ORF INPUTe GEPENDING UPON WHETHER YOU NEEU INSTRUCTIONSU
06740 PRINT #0R ARE ALREACY PREPARED TO INPUT."IF THE COVMPUTEDS = - -
06750 PRINT ATIME SEQUENCES ARE SUFFICIENT ENTER NO.# N

06770 PRINT #C0 YOU waANT YO CHANGE TPE let EEQUENCES(IAFO-JNPUT'Oﬁ NO)#
08780 INPUT W§ — =" == == om oo
06750 B83%aws
06800 TF-WSusNO# OR - WSagINFOS OR W¥ sy INPUT# THEN- 06840
06810 PRINT #YOUR ANSWER MUST BE EIMER INFOs INPUTs OR NCes
TO6820 PRINT WP EASE  RETYPE YOUN "ANSWERSY
06830 GOTO 06740
06840 "IF " wSs#NQd™ THEN 717410 — T
06850 IF wE=pINPUT® TREN 06840
‘06R60GOSUR L6 20 T T T T
06870 IF wWSs#INFO# ThEN 06780
“T06880 RENSREATY FORTIRPUT VIA RETURNY
06890 PRINT #FILL IN THME INPUTS FOR !hE THREE TIME SEQUENCESH
06600 PRINT #REQUESTED bLELOW. TYRE IN 0¢S [F YOU 0O NOT wiSw TO# -
06910 PRINT BUSE A PARTICULAR TIME SEQUENCE o #
06920 PRINT )
06930 PRINT #START OF FIRST TINE StﬁuENCE IN ShCONDS AFTER Thtv
06940 PRINT "uSPILL OCCUNST
06950 INPUT W .
06980 202627080 = = < v et et e e e e e —n e o e 1o s
06970 2¢3eéT)ay
06980 IF Fasl TKEN 09740 o TOUT T TN meets emem steveeemen s e
06990 PRINT #TINE B‘ThEEN DANAGE COHPUYAYION‘ IN SECONDS.»
“OTO00INPUT W
07010 2t2+29)my
07020 2(3139)an~ } e v e e e e e e e e m——— . . -
07030 1IF Faml THEM 091«o
QT040 PRINT #END"OF FIRST TIKE SEQUENCE IN SECONUS AFYER' SPILL OCCUNS-C
07050 INPUT w
TS0 T e ey == -
07070 2{2+28)my
0TOB0 IF Faml THEN UVT40 - e
07090 PRINT #STARY CF SECOND YIME SEGUENCE l& nlNUYES QFIER VHG i
07100 PRINT #SPILL OCCURS.» s
017110 INPUT W
07120 212530 uy
07130 2(3¢30)wy
Q2340 IF Fawl TREN 09740
07159 PRINY aTng BETNEEN CanAGE CU&PUIA!IGNS lﬁ Nth!ES.n
07160 INPUT ¥ ; R -

3

OTITO0 2€2032)we ’ .
47180 FFe2rey = = 40— I T
07190 IF Fasml THEM 09150
07200 HRINY sEAD CF SECONC TIME SEGUENCE IN wINUTLS AFTEM SPILL occons-a
07210 INPUY w
07220 (24210 0y
07230 2(3e3) 0w
07240 IF Foel THEN 09740
U735C PRINT rS7aRT CF T-I8C YIME SEULENCE IN MINUTES AETEN Thts
Qr260 #RINT 25P3LL CLCLH&.!
1210 [NPUT w
07290 (23310
07297 20340300y
THQ IR Fen) YREN OSTAY - s
7310 PRINY #Y(ME GETWEEN cauace CUuﬁuiallahs tN wluutts.u
07320 INPUY «
Q7330 242.3%)m
OPING 21302500y
07VS0 (¥ Fasl TrEN OvIAD
07350 PAINT #END OF TFIRT TINE SEQUENCE IN nxuutts AFTER SOILL' INITIATION 2
2INT0 INDUT
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. . 07390
N ~07400
07410

§ “OTAZU TTIVZIINE00Y

07430
07440
07450

07‘60 2“'31).6005 . f — ® emme tre teem e % ek AWE 4 % El s . e eERRtiey = mams e Am—. m4 e 7. -

07470

- 0TRB0 ZCYiISTERA0Y , —

07490
07500
075190
" 7520
07530

| TUTSAU TRZIETEVZ (SOTTEVIETY

07559
07560
01570
075680
07890

0T500"

0T610
07626
07630
07640
07650

TOTA0 2132V AT

07676

07680 GOTO 01840’ m e B

07090
Q7700
orr1o

UITRY Tt YUY

Q7730
97740
97180
97760
Q1710

; - QTT8G TIVINT(tTV801
; 07190

07800
erend
0820
0180

L OTRRO TTYIIRINTTRE0 - . o e .

078%0
07860
ora0
(2 15
0TR9Y
07900
01910
971920
07930
P19l
07650

07940° BRINT-TAR (YY) PRLENGTruasCYS e - - i

071970
07980
071490

‘07380°

TF 2134105) 21 THRENOTBBO ™ ™ - R TTTrTmTmr e oo

T TYTOE) 30 TFEW UT640

2(2038) 2w B C e e e eme e e e
Z(Ie20) ey )
IF Fesl THEN 09760 e e e emmme e n e aa

211427134001

2(1428) 34002 )
ZU1530) 86006 ~ — - 0 TmTm o em o s e e e
Z(14J2)=¢006

Z(1433)36007

2t1434)26008
IF F4sY THEN 09TRQ ~ == @ 7770 nmmommIms e e s s e
IF ws<x#ngz ThREN §7900 :

REHM #USE CEFAULT TIME SEC»

FOR I} 10 9 _
T2ma6 ] - v ee e esds e s
(2412130

203,12)30 - T T FT U

NEXTY |

(32 MNNa)

TU13.208)220 oo T cooT o e e s i T ommS e -
213029182

IF T°> 10 ThEN 07680 " ot T TorTommm e mrm oo
263001

LARTRIRRLL)

IF 7>100 THEN Q7Y30
t‘.'“"‘r,s" - - - syww Twer s .‘V T e T wE e wew .t W
T1av] o5

TIe 3100}

ZUJ2IE TR amvinsomewsse e caams owiacee o
2(Xe300nT)egd . .
#03:38) e : - St e 2 e a e
Q0r0 areRd : .

2030300280 ,
f‘ "‘.50 R SRR S ea Ee c6 M 1L WEAT 1 ¥ U N TSR S e Vees U
2(3e311am) T :

2030321850 S
2430331813 -

213035002 e . L )

IF Faul THEN 09VAG ' ' S
GGT0 07%00 ) . -
T13:30)92¢Y 30000 R o e
21)432)m) .
PRINT

PRINT #TRE FOLLOAING 13 # LISY or THE awsu NLE el Mve s
PRINY - s T E e E e

BRIRY. #TeE UNITS CF ue-suniugn! AREts .

PRINY TAN(10) LPRESSURE =2 s RATROSPRERES o8

PRINY Taatnﬂ)luttuvsnntuntunoalt

PRINT A2 1100 ¥sVOLUML-n.C28
PRINY TlQ(%t)i‘VB&Otl?Y“-O“ - B SR
FRINY .
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08000 REM #LIST OUT THE UIM FILE TO ThE TERMINAL®Z
08010 PRINT USING 08020
—O0B020 T T NUNBER OF ~INPUT—WNANE—OF "INPUT
. 08030 PRINT
08040 PRINT USING 080504MY$ " ~ =~ —7-
08050 ¢ 1 CPLMICAL CODE
08060 PRINT USING 08070+2(252) - o
08070 ¢ 2 CARGC TEMPERATURE
—080BY PRINT USING 080507212737
08090 ¢ 3 TANK PRESSURE
.08100 PRINT USING 081104Z(294) .- S
08110 3 4 TANK CAPACITY
08120 PRINT USING 08130,21245) = ° e
08130 @ S TANK HEIGHT
~OSI4U PRINT USIRG ORIS0Z(2E)
08150 ¢ 6 FRACTION TANK FILLED
-08160 PRINT USING 081704Z(Z57Y "~ =~~~ -7 === -===== ==
08170 ¢ 7 FOLE OIAMETES
08180 PRINT USING 081504Z2(248) ~ s e
08190 ¢ 8 HFEIGFT OF CENTERLINE
~08200 PRINT “USTNG 08210 v 2 t2%Y)
08210 @ 9 PEIGHT OF FOLE BOTTOM
08220 PRINT USING 0823042(2+10) - -
08230 @ 10 SPILL LOCATION
08240 PRINT USING 082509Z(2411) -
08250 ¢ 11 WATER TEMPERATURE
~0B8260-1F "2 t2+ 1OF =) —TREN 08350 —— ~~—="
08270 PRINT USING 08280+2(2+12)
08280 t © - 12 " CHANMEL wICTH -
08290 PRINT USING 08300+2(24123)
08300 ¢ - 13 © ** AVERAGE RIVER DEPTF -
08310 PRINT USING 083204Z(2414)
~08320 T T4 AVERAGE-RIVERVELOCTTY
08330 PRINT USING 0834042(2415)
08340 1t 15 © “TYPE' OF RIVER BANKS -
08350 PRINT USING 08360+2(2+16)
‘08360 ¢ - - 16 " - AVERAGE WING SPEED -
08370 PRINT uste oeaeo.z(a.11)
-08380-1 — — ¥ IND-OTRECTEON
08390 PRINT ucxne 03400.2(2’16)
08400 ¢ 18 =" - AIR TEMPERATUNE
08410 PRINT USING 08420¢MS$
08420 ¢ 19 “ATMOSPHEHIC STAHILITY COOE -
08430 IF vE=zNEw# TREN 08470
08440 TET L1 $TSGHS TRAL St etvar—=
08450 LET L2$=SUHSTR(LS(1)+342)
08460 LET L3$3SUBSTRILS(1) 9542}
08470 PRINT USING 084804L13+L.2%,L33
08480 3 T IR CEGREES LATITUCE
08490 IF vS=#NEw# ThEN 08520
~ g850UTET L4 S=SURSTRICS (25T i)y === "=~
08510 LET L5SaSUHSTRILE(2) 4442)
08520 LET L&S=SURSTH(LS(2)46+2)
08520 PRINT USING 08540+L43LG34L6Y
08540 21 CEGREES LONGITUCE
08550 9a1nr USING 0856042(2422)
08560 ¢ 22 DISTANCE OF SPILL 10 SMORE
08570 PAINT USING 085R042(2423)
08580 1 23 TYPE OF UAMAGE
08590 PRINT USING 08600+2(2024)
08600 1 24 GFUGRAPHICAL FILE
08610 IF 2(2+23)x1 THEN 086ay
" Q620 PRINT USING 08LI0¢MSY- - e
08630 1 25 SECONDARY rtnes
08640 PRIhT USING 086504212426}
08650 26 POPULATION SHELTENEU
08440 sa-o
08670 Z(14121)230
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¥
v
H .
H
. 3
3,

“QB&R0 "IF QISasNC "TRENTOREYQ ™ " = "777 17T T e e e s e
08690 813x]
08700 PRINT USING 08710+2(2+27) " e
~Q8710 ¢ 27 BEGIN FIRSY TXNE SEGUENCE
08720 PRINT USING 08730+2(2+29) oo
08730 ¢ 78 BETWEEN FIRST TIME SEOUENCE
08740 "PRINT USING 08780 Zt2ves8)
08750 ¢ 29 ENU FIRST TIME SEQLENCE
08760 PRINT USING 08770+2(2+30) = ’ o e
08770 30 BEGIN SECONC rlnE SEGUENCE
08780 PRINY USING 087S0+2(2532)° -
08790 ¢ k| BETWEEN SECOND TIME SEQUENCE
“OBAN0TPRINT USING 0B8T0+Z12+31IT"
088lo 32 END SECONO TIME SEGUENCE
08820 PRINY USING 0883042126331 Tt e
08830 ¢ BEGIN THIRD rlue SEQUENCE
T 08840 PRINT USING 0865001(2-35)““ T - T e
08850 ¢ k23 BETWEEN ThIRD TiIME SEQUENCE
* “VBBGO‘TR!R‘T“USW@ TEETORZ 2 Iy
3 08870 3 ENo tthD TINE sEOLENCE N
- 08080 GOTQ 08900 - o
08890 A3a0
4 08500 PRINT : ottt
L 08910 PRINT

m
m
. i
[113

"
(11}

s Lam
m 1]
"
]

, "
. s
"

"
[3]]
"w

|

"o
T
R
Do

H
1
H
'

"
L1
m

[11]
"
i
(13

- ='08920 PRINT— ™~ ~—> -
. 08930 PRINT #00 YOU wANT TO MAKE ANY CHANGES TOs
3 08940 PRINT # thE CONTENTS OF TH1S FILE (YES OR NOJaS
C§ 08950 INPUT X2§
08960 IF X2%2#NO# TreN 09020 SRR
- 3 08970 IF X2t=aYESH THEN 09000
3 —OBYBG PRIRTAYOUR ‘ANSHER WUST BE EITHER-YES 'CR-NQG# " === ==as + me
El 08990 GOTO 08930
S 09000 "IF X4RMYESR TREN Q@O0 " "' " "7 oamrmeean s ses
3 09010 GOTO 03160
. 09020 PRINT T s
49030 PRINT #CO YOU wANT TC MUN A VM stULatxoua
A o = YROLG PRIRY “FUSTNG TRESE CITE YYES OR N0y
et 09050 INPUT vi
09060 IF YEaAYESA OF YSe#AQ# TREN U91§0° © & 7= = svosemee oo
09070 PRINT #PLEASE ENTER E1THER YRS OR NO.#
09080 GOTC 09030 - CrEtremes e e v
09090 IF wSsrLIST# Ti-EN 07940
Ry “U9700 " TF-WSREYESE “NND~ N3 OFEYESHTHEH 09T LD
[ 09110 IF wiaghQw THEN 09020
¥ 09120 IF w¥ssYESS THEN 09360 o e e
- 09130 PRINT svYouw ANSWER MUSY RE El?ren ves CR NU,.2

3 09140 PAINT #PLEASE RETYPE YOUR ANSWER.s B .
& 09150 GOTO 09400
. »’ »oqtso m.r- JFORNY Teemma b
¥ 3 09170 PRINT alAPYY hunutaut
3 091A0 GOTQ 093e0
3 09190 PHIAT
09205 PRINT 20C YOU %&NT YO SAVE THIS FILE On DISK (YES CR NO)Iad
09210 INPYUT wh
U220 |F wlusa(e TrEN 08800 )
09230 IF =%asvESe TeEN 09260 ) .
09240 VRINT #A4 SIMPLE YES O& NC witl CO.#
09250 GOTQ 9%N200
09260 GOYO 09240
09270 IFf YdsshCe THEN 19850
09280 IF YTwsvES® THER 18800~ © cct ot ot e s e
09290 IF FO=0 A0 F&>0 YHEN 9320
9300 IF FRa0 TeEN 17720
09010 IF Fual THREN Uwa0
09320 Etaly
0¥330 GUSLR 17760
09340 QYSUH 16450 o - o ey s
69350 S0T0 0%270

FIGURE B~3 (continued)

n=-37

e T ¥ 5 v v T e -,
L MR 15 AR A Y TN A 1 st B e i P T TR ot
y . e m—— e -
. . . ; e < v i e




) 09360 PRINT #PLEASE ENTER THE ANUMBLR OF "THE "INPUT THAT YCU WANT® — --:‘ - ===~
' 09370 PRINT #TQ ChANGE#
. 09380 Fo=1 . D s e e e e e
09390 INPUT
~09400-CxINTICY)
09410 IF KS<>#YES# AND C>0 AND C<36 TPEN 09590 :
09420 IF C>0 AND C<36 THEN 09440 ° T et e e
09430 GOTO 095230
09440 PRINT #00 YOU WANT THE INFORMATION STATEMENT THAT™ CONTAINSS s
09450 PRINT #INFORMATION ABOUT THE IMNPUT THAT YOU WISH TC CHANGE.#
© 09R860 T INPUT WIS
09470 IF wlSs#YES# Qk W1S=#NU2 THEN 09510
09480 PRINT 2YOU ANSWER CAN ONLY Bt YES OR Nc.r B I R R
09490 PRINT #PLEASE RETYPE YQUR ANSWER.# .
- 09500 GO TO 09460 - R IR P ——— o n e e
. 09510, IF C=21 THEN 06700
69520 GOTO 09570 — -
09530 PRINT #TWE RANGE OF YOUR INPUT NUST BE BLTWEEN 1 AND 35 INCLUSLVE.:
U9540 PRINT 2YQUR ATTEMPT YO EXCEED IT IS INVALID.® - -~ - -
09550 PRINT #PLEASE KETYPE YOUR ANs-ER.a
09560 (!OTO oqaeo . B T T LR IS A e v
09570 IF wls=#NCz THEN 09590
09580 GOSUE-10700 ——— s
09590 IF Cs} ThEN 09700
09600 IF C>10 THEN 09620 -~ -~ - -~ Rt D
09610 ON € GQTC (09700 01310' 01«90c 01670- 01770o 01870o uZlUOv 02280’ 02390o 09820
09620 IF C»20 THEN 09650 T inidaninianaten e Al Rt :
09630 C3C«10
" 09640 ON C‘GOTC‘U?EEU“O??WO.‘V??“O?'V?OWOT‘099ﬂ0"*031101‘V3Gt01‘03$201'10970t“OQOO&“'"““'
09450 IF C>30 TeENM 10670
09660 CaC-20 T T Tmomn s e s e
09670 IF C>6 AND BIS<>#YES# THEN 10500
09680 ON C GOTQ 04820 ¢ 05220 +710190 ¢ 10990 + 1043008470 .~eoeeo e 00990 [ 07060 . 070*
09690 PRINT USING 0875042(24+28)
T09T00° PRINT#TQ CHANGE "THE ~CRENTCAL—CODEYOU MUST- V0 SU— T CREATING® —
09710 PRINT #A NEW FILE. EDITING THE CMEMICAL COLE IS NOTY vossxausn . -
09720 PRINT 28ECAUSE "OF THE QEPENQENCY OF ‘THE OTHER v&RiABLESi o
09730 PRINT #ON THE CHEMICAL PﬂOPtRTIESoETC.t -
09-".0 xF Fﬁ"? T"‘EN oq',\?o e = «..—,.. ........ L T R R TR

st vt ey temiies v e e e s

09750 PRINT RNQRE CHANGES(YESNO OR LISTI Y . -
09760 "GOYC 098P0 ~ v Tt s s e ’ e e - e

09770 PRINT WCC YOU WANT T0 CHANGE Ahv oF YOLR Otﬂhﬂ K&Fktbtn R

09780 PRINT #INPUT YLS ON NO.# i e B

09790 PRINT »IF YOU- &EED A Llst oF VOUR FILE ANSUER LISTen R

09R00 INPLY w§ e R I TR

09810 GOTO 090S0 ’ ) o )
UOR20 IF Fau2 THEN-027I0 > ~——=r— . cmare e
09430 PRINT pYQUR REGUEST 10 CrANGE TeE SPILL LOCATION WILL 8Er ' S ,
09860 PRINTY aPuQCESSEC. MCNEVER PLEASE NOTE TMAT ) 1f YCU AREs

09490 PHINT SCHRANGING FROM AN OPEN wATEN LOCATIONICODE®L) TQ A#

09340 PHINT #HIVER CR CHAANEL LOCATION FURTHMER GUESTIONS AuQuls

09R70 PHINT #T7rE RIvi+ OR ChaNnEL wlll BE ASKED OR 2) IF YUU AREs

OSARY PRIAT 2CraANGING FROM a RIVER UR CMANNEL LOCATION TC AN UPENSR

09A90 PRINY ewaTER LUCATICHhs YCUR fHEVIQUS IAPUTS wltik REGARD YO .

09900 PRINT #IHE CHANNEL CR RIVER -xLL UE I1GAURED.#

av9lo GCTC 927110

09920 IF 2:2+10)m] TrEN 0STe0

099Y0 GOTC 03040 : :

09980 IF 2(2¢10142 TrHEN OGSyYU ' - BT nme MR mmeassoanee cn s esboasay 0 e

09950 PRINT #TelS INPLT IS UBEC ONLY -nta TRE SPILL Locnrxon IS INasg

(9940 PRINT #RIVER YCUR PREVICUS ANSWER SPECIFIED AN OPEN WATER SPILLS ’ !
QV9Y0 PRINT 2L QCaTiONe THE EQITING PROCESS CANNOT ENABLE.s . .
09980 GOT- D470

09990 Cai=)

10900 Fhcx * Tew =

10010 ON ¢ GOTC 03040Ge¢ 03100 03&50. 03310

— P — e
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10020 IF 83$=¢NQ# THEN 07530 7 T e T e T
10030 PRINT # TRE WIND SPEED AND NESTANCE FROM THE SPILL TU SHORE UaTA#
10040 PRINT 2ARE USEC BY THKE PROGRAM YO CALCULATE TWE DEFAULT TIME SEQUENCES.2
10050 PRINT #SINCE YOU OVERRODE THE TIME SEQUENCESs ThIS INPUT MASR
10060 "PRINT #NO REAU MEANINGS TO YOU NANT THESE - SEQUERCES tRASE(RY
. 10070 PRINT 21F YESe ThE PROGRAM HILL COFPUTE THE TIME SEQUENCES2 v
b 10080 PRINT #USING THE NEW DATAGE  — ~~ T T AN S s e emnieen
: 10090 PRINT ilNPUT YES OR NO.# )
‘10100 INPUT w§' - T T T e e e
10110 IF i8l¢VES$ OR wS=3A0# TrEEN 10150
10120 PRINT ¥YQUR ANSWER "MUST BE€ EITFER YES CRNU¥
10130 PRINY tPLEASE REYYPE YOUG ANSHER.;
10140 GOTO 10100 - e et e e et vt et e+ + e es e
10150 IF wS=#NQO# THEN 09740
" 10160 B3IS=AYESE T T T - e - T T o
10170 Fos}
© 101807°GOTO 07530
\ 10190 T1=2(2+23)
10200 IF F6<>2 THEN 05420~ =~~~ oot T -
10210 PRINTY 4DAMAGE COOE(1'2|3 OR 6)’!
10220 GOY0 05620 ~ oo e B hntinnatian
10230 IF 2(2+¢273)2T1 TREN 09740
0240 TF YIS aND (22T THEN 1070
10250 IF Ti=z] ANO 2(2023)»1 THEN 10310
10260 PRINT : TITT T T TS ST S I e e e e e
10270 PRINT #YQUR REQUESTED CHANGE TC TOXIC CAMAGE NAS BEEN PROCESSED.»
10280 PRINT #YQUR PREVIOUS INPUTS WlTk REGARC 'TO FIRE -DAMAGE wILL - 8Beg— -~
10290 PRINT #CISCARUED.»
—10630u"GOTO" 09750
10310 Fum2
10320 PRINY =~ oo vommiontmm rmmmemsvmm o m e
10330 PRINT #YQUR REQUESTED (MANGE TG FIRE DAMAGE MAS BEEN PROCESSEU.#
10340 PRINT #THE PROGRAM WiLL KQW ASK YOU FURTHEN QUESTICNS NEEOED "FORw ~ — -~
10350 PRINT *TrE VULNERABILITY HODEL IN MODELING FIRE OANAGE ¢
—10360°GOTC 06300
10370 PRINT
. 10380 PRINT wYOUR REGUESTED CHANGE IN THE—TYFE OF "FIRE CAMAGE "HAS HeENw—~ - '~
16390 PRINT #PRUCESSED. YOUR INPUTS wlTH REGARD TO SECONCARY FIRES ANDR
10400 PRINT STWE FRACTION OF THE POPULATION SNELTERED MAVE "NOT -CHANIED (- ~
10610 PRINT »YQU MAY EOIT ThE SE SEPANAYELY IF YOU wISP TC CHANGE THEN.s
10420~30T0 0970~
106430 IF 2(2+22)>1 YhEN 061300 ' : '
106AC GOTO 10480 Comree s e it e el o
. 10450 PRINT #irlS uSEN INPUT IS ONLV USEC VMEN REOUEST!N& TRE VULNEkABILITY&
106060 PRINT #MQOREL TO SIRULATE FIRL CAMAGE. SINCE YOU 'RECUESTED & RuN®
10470 PRINT aMODELING. TORIC UANAGE. ThIS INRLY !S NOT USED. THE €DITINGe
10480°PRINT WNOCESS'QIKNCT!E.‘?NNL!Q
10690 GOTO. 09740
_ 10508 PRINT
F 10510 . PRINT sTHE PROURAK FAS CALCULATED Yht CEFAULY llHE S:QU&NCtS- Phkl
- 10520 PRINT #YOLR REWUEST. 00 YOU NOw WEISH TC OVERKIDE ‘THESE TIME "SLOULNCESes
: T 10830 PRINTY s [RPUT -ELYHER YED CR MNUes
10540 INPUT wi . 4
10%S0 IF wessuYESE OR wisghOs THEN 10590 -
10866 PRINT #YOUR INPLTY »USY HE EITHER YES OR NU.p - == - -

(10570 PRINT #PLEASE AETYPE YOUR ANbOEﬂ.I
g ) ~ 1050 6OT0 10540 o -
i o 10590 IF wSedvESE YeEN toelo
i L . . - ‘obgo uo'a oq"o - tee s A Y A A seemgms AW L RS TR AHER WS B MY UR LA ¥R B M B LRAmEEm Y b oA ==
K - LOAT0 BitewyrSy
10820 PRINT SRECAUSE OF THE INTERDLPENDENCY CF THE TIME SEGUENCES: YOUW -
10630 PRINY su]LL OF ﬂEOUESttD Y0 GhanGE ALL GF THEN CURING ONE €011 .2
10640 PHINT
10650 Fam2 . :
‘ube‘) ¢oro 0*920 ..‘,.. Tew tmsads eorvm o e .-....v.......*..—. ien s " R e e ——— s 1 o S
] i
» . PIGUR_E B-3 (continued)
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10670 IF BIS<>2YESH TREN 10500
10680 CxC=30 e T e s :
10690 ON C GOTC 07150 » 07200 o 07250 o 07310 + 07360
10700 REM #SUB USED TO CONTROL BRANCHING FOR. INFORMATION RUUTINES# =~ - -~ ~ == -n
10710 IF €>3 THEN 10740
“10720°G 813560
10730 GOTO 10540
‘10740 1F C>€ THEN '10770
10750 Gosus 11320 '
10760 GOTO 10980 ~— - -
16770 ‘IF £>9 TrEN 10800
- 1070 0aSUR—I 2440
10790 GOTO 10640
10800 “IF 'C>15 THEN 10830 — = —= == cmmeeemsas o
10810 GOSUR 14580
10820 "GOTQ 10960 oot
10830 IF C>1% TREN 10880
“30840-GOSUE I ITRG -
16850 GOTO 10%60
10860 "IF ©>22 THEN 10890 — - ~ ==
10870 GOSUB 14910
10880 GOTO 10960 - -
10892 IF C>»23 THEM 10920
‘10900 GOSUR 19200~ e
10910 GOTQ 10940
10920 IF C>26 THEN 10950 -
10920 GOSUS 15830
10940 GOYC 109s0°
10950 GOSUB 16120
" 10960 RETURN
10370 IF F6=2 TREN 04100 . . ) . R S :
10980 GOVO 04078 T T T T e T S s e e A e
10990 IF Fe<>2 THEN 04100 .
11000 PRINT AGEGGRAPKIC FILE#t T e s e e e
11010 GOTO 06160 . o
*11020 "NER" 450370 SETUPCMEMICAL FILE# - : - i
11030 DATA Qvelh8036000035050210000el0lod98e)000e¢9.931502.04884000¢¢2001000226, .
11040 DATA 0e¢0d820360000001500010 +0919200 0380 282302,2740206100:41004989 .
11050 OATA 041,59¢0eUelolro0sl10924500=64299+14080040¢100041004989 IR
11660 OATA 0014,42490:0000)00000140824809=08.45i3013552,802:T¢T5001006999 -
11070 OATA 021.1910000000)ed000)aDolele=)6eBSe248040010010.21000999
11080 DATA DT 69230 0N 0W T T e 0T 041 700v=25 5000 T ASATES TONVZOVS2 1L 00¢ 9O s oo =
11090 OATA 0eea]1500107209338401009010001400202.753000s0000043000=181 . .
Y1090 DATA 0a1,68000000530000aiv0oleDooB8.8105.272000¢100093004999
11110 OATA 0432Re050009 1000001000 Le0002E9027013¢680500005.0100+99Y
11120 OATA %4 2029040200001 ¢0020001040=29,02293.0000010¢20010049y8 - * - :
11130 DATS Ga)oad244060000350003i005000000800024A3023103430440084040s70+1000999
T11407DATA Q410 aSAN 0000 TelvOvTR005000a 15,6 TVZVIVOTOCTOITONI QYUY ~mmmnt s o=
1180 OATA 00058015845 0350091079¢0000100000502:.75¢000009G0usl000=60
51:60 TT8 Oret0e 15500032001 11840000100602475¢00040+404021000079
1
i1l
1
12
1

- L i i R T R UL UL I U P

—— e g

T OATE Ooa?0015u0%035040107990e0e2000842,75¢00040%09001000%45
@) DATA 00s8501582703500011000000010045¢502¢75¢000+00040¢100489
%0 DATA 0eo70202%9030350,¢l078eus00lo00124%¢23a75000000e0004100seed
00 UATA Qvel)olSUOP 1380010770004 9008004 7540006040400i00v a9
210 DATA 00aS53015¢050390001130004023004502,75¢000000lie0ei00053
$1220 DATA 0+482+15908+35040)1 112000008 000445¢2475¢040000U00y100+108-
11230 DATA 0449100661 30350401300009001000205624753000004000s]000w?d
s1260 OATE 0vaR10000v08202000000050)s03ew2904203.008v06+C09100000290+99% )
11250 OAY& 0¢o®6eB00+0d5Co0liPoolodelolone2e00706150,505s0000100091000=/0
11260 DatTa OeuTeA0000 38000 113000000) 0209024808760 c800i000010004500072,2 -
L1270 OATA 0eo200800035040 100001000 060020502759000¢00041000¢100038,
11200 DATA Qs 6P v B0043%0611000610)elo0e042502¢7500+000000100001000208,
11290 DATA 00sQ¢eli003350002100evdooloVe]eS5e247550400000+3000¢)00¢0~
11300 waT QEAG CIi27.10) '
11310 METLAN

PIGURE B-3 (continued)




“IT320RENINFQ SUBS'U‘W“SWG
11330 PRINT
11340 PRINT —~ 7 — T EmE T T T e s e
11350 PRINT #INFORMATION ON TANK CAPAC!T!ES AND SIZES FOR VARIOQUS:
11360 PRINT #CLASSES OF TANK SPIPS 15 GIVEN IN THE TABLE BELOWa— — =~ ====-
11370 PRINT #IN GENERAL EACH TANKSHIP CONTAINS SEVERAL TANKS AS#
11387 "PRINT “#SFOWN S NORMACLY TANKS ARE™FILCEL WITH CTIQUIC—CRRGO¥————
11390 PRINT 270 98% CAPACITY(l.Ee FRACTION FILLED = +,98). ONLYR
11400 PRINT *CURING LOACING™ OR 'UNLOAGING WQULD "TRE TANKS "8E" PARTIALLY#® —~ ' ~°
11610 PRINT #FILLEC. GASEQUS CARGOES CAN BE CONSIDERED TC wE 100%#
11420 PRINT #FILLED(TJE FRACTION FILUED =7 1300) 8 "~ = 7 " oo mmemmes e e
11430 PRINT
1T4%0 PRINT RTHE FTOLLUWING 1S A TA8LE OF REPRESENTATIVE VALUESY
. 116450 PRINT #FOR TANK CAPJC}T!ES ANU SIZESe#
11660 PRINT™ T T = - -
11670 PRINT USING 11480 ' )

e RS AR, 3L e TR ]

bt g 08 iy

11680, I1SKIP SIZE - " AVERAGE "CAPACITY "OF EACH TANK ~ "~ TANK WEIGHT'
/11490 PRINT USING 11500 . A
11500 & ==~ ——AVG%

11510 PRINT USING 11520 '

11520 $THOUSAACS NGe OF  © " @RITISN = =~ ===~ “MK§ =" ~HRITISH - = ~NR§"~
11530 PRINT USIAG 11540 ‘

115640 3 OF ~ TANKS = THOUSANDS ~~~ -~ - emime e e
11550 PRINT USING 11560

“11560 TDEACWETGHT ~PER oF curtc

11570 FRINT USING 11880

11580 ¢ TONS  SKIP © ° ° GALLONS™ ° ~ T METERS © ° “FEET" ~ = “NEYERS
11590 PRINT

11600 PRINY USING 11600 = = =7 -5 mw e e
11610 3 1=10 18 110 %20 3 9.78
11820 PRINT “USING T1670 - :

11630 ¢ 10-20 20 214 M0 . 12.50
11660 PRINT USING 11650  ~ © ™" =moe ooimmsime o v i
11850 1 20-30 25 e 1200 5 13.70
11660 PRINT USING 21670 =~~~ - — - - e

11670 1 30-50 10 y5e 3600 50, 15.2%
11680 ‘PRINTUSINGTTSI0" : . .
11650 t 5070 6 1970 7500 56 17.10
11700 PRINT USING 11710 T s et e N T
11710t 70-125 8 2570 9700 63 19.20
. 11720 PRINT USING 11730 .o :
11730 t 125-178 3 4540 17200 7 21435
11760 PHINT USTNG” T178¢~— -

L1780 1 1765-225 6 8160 30900 1™ 22485
11760 PAINT USING L1770 - ‘ R
11770 1 226-300 6 10200 38500 TS 25.80

11780 PRINT USING 117100

11790 ¢ » YO0 ] lJboo
11800 PRINT > —rrovme oo s -
11912 PAINT sLAGS

11820 PHINT USING 11430 i
11830 ¢t $0-70 5 10300 25000 93 .00
11340 PAINT : . . e

114580 BRINY

11860 PHINY 2fyPE IN REAQY wrEM YOU ARE Realy TO ANSWER Tre QUESTIONS.s

11870 INPUT wy , )

11RR0 PRIATY

11890 BRINT o ,

11300 PRINT - o o : o

11910 PHIAY ,

ll°2° “t'unn rep e X2 Y - AR .- —— A UMEBE. T B oA O MR & LS ELETE)
11930 #Em sSue To ECIt r»nee-ccoe;

11940 * P

11950 3)4ma3u 3vaCe TLLARCERF AL A GHTOUREHCARDSES Un

11960 FGS {a] 10 Leniads) stee 3

11979 1F sy g%l taJ!-x.Ji-hl ek vl

11980 NexY |0 0 =

42600 95 29,00

i iy ot ga - [ R

FIGURE B-3 (ccntinued)
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11990 11=3¢ : T
12000 A3S*#BUTATNEETLPGORANP TAPRPPPLYCHMACNPOXTOLAAODMANTCSE
12010 FOR K=l TO LEN(AJS) STEP 3

12020 IF SUBSTR(AISKeI) =S THEN "1205¢ - ~ ~ - —-- e bt
12030 NEXT K . .

“T2040-B0TO 120490

12050 I=f]lek .

12060 Faal "= - 0 TNTTT e e

12070 Kem(1+2)/3
12080 GOSUR 12100 =~ =~ -~ 0 e e e - T e
12090 RETURN

‘“12100TREN‘ISUE‘TU‘SET‘UP“CHEKItlt‘PROPER?fES-
12110 Z(1+135)22006

12120 ZU3e135)aCIUKGeL) - = 7ttt e ke e s e o e o
12130 2(3+136)1sCI(KA2) .
12140 2(1e137)8201) - -==- i E S S P
12150 Z(3+137)2C3 (K& 4) .

121607 ZTTVIAB 022
12170 2¢3+138)2],0 R ’
12180 211139122033 e B N R AR A
12190 Z2(3+129)2C2 (K404} :
laaoo z‘x'l‘O"‘Olq . L . -~ T e cmem et e - e e mara L SR U -
12210 Z(3+140)2CY(KaeS) .
12220 2014141142040 = - = = e : —
12230 2(3+141)2C2(Kbs6)
12240 Z2(1+142)82046 T T TR s e e s
12250 (3414212040 -
12260 2(1+14J)25002 ’ T e e b S
12270 Z2(3414)12C3 (ke
12200 7301441 aCI(RA yAF—~ " ‘2o come —_—
12290 713¢145)2C(K45)
12300 (1148135008 ’ - D Al A
12310 2(3e146)nD
12320 Z(1edaT) 25019 - : T REmr e e e
12330 2(3e10T)0EN(KAGL0) .
12340 FOR Il 70 “P-> = on mmms s e s — - — e -
l2390,ll-lQ7'l
12360 128502941 o " H R
12370 [Ini0et
12380 2t141))al2 : ’ ot e
12390 2036l )mCtRAO L)
12400 NERY | * ToMaml o e AR 0 St wmie e e e 40 et e 0 o —er x AEmees 3 e a6
12610 2€1+15%)u8020
12620 2(Y195)2CY(RA1Y)
12430 RETURN
126400 REM SSUE FOR INFO Q TedeQe
12650 PRINT
126440 PRENT iFOﬂ‘tﬂﬂ£GULﬂﬂ‘QUP!UNESW‘CONS!UEQ”?N!*HOtE“TC“uE"* CERcLEe—~-
12470 PRINT #ulTe AREA EQLAL TC THE RUPTUME BREA AND COMPUYE THE OlumbtTEns
124R0 PHINY wa¢ Euyal Y0 Tet SCUANL RCOT OF 11427 2 AREA) o )
126400 PNINT ]
12500 ORINY o1Ff vOou LESINE Ty SINULATE A RAPIO SPILL OF sLy OF THE Tahkxess
12510 PRINT sCCNTENTS. USE THE FOLLONING PARMMETERSLS
12520 PHINT ) '
12530 IF Fle)l YHEN 1¢%60
12540 OT4esra | NEVEN,2
12550 GOt0 12570
12540 0782a>a 3.0 PELT
12570 PHINY USING 129%80¢ CYS8

FIGURE B-3 (continued)
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T T ey

ST e 4Lt g

..
13
5

12380 3~ HFOUE-UTAMETER —(0) —¢S22¥32RREIRETIDT
12590 PRINT USING 12600
1260078 "REIGHT CF HOLE*S CENTEREINE ABOVE “WATERLINE (C) & D72
12610 PRINT USING 12620
i:ogo ;é!'; HEIGHT OF BOTTOM OF HOLE ABOVE BCTTOM OF “TANK (BY s g~~~ * ==
830 N
12680 PRINTFITFIS  PLACES THE BOTTON OF —THE TANK AT THE WATERCING T WriChsy—=
12650 PRINT #1S NOT NECESSARILY. A REALISTIC SITUATIONs BLT 1T WILL SIM=#
':gGgO ::}N: BULATE “A RAPIC™ SPILLAGE OF THE ENTIRE CARGO "IN“THE TANKG# —
670 N
12680 PRINT wFOR REALISTIC SPILLS IT WOULD 88 HELPFUL "TO MAKE-"K SKETCHe —
12690 PRINT #SMOWING ThE SHIPs THE TANKe THE HOLE POSITICN AND THE WATER=#
T Y2TO0 PRINT BUINEL ACSOy THE-FCCLOWTING RECATIONSHIP 1S ~USEFULIN-DETER%—
12710 PRINT #MINING AN APPROAINATE VALUE FOR Bin
12780 PRINTY -~ ~rrmmm = rmemimemmeme = e e e
12730 PRINT ¢ §uCe§=0/28
12740 PRINT #UHERE S 1S TrE ORAFT OF THE SNIF?!’ TTmmmm T e e m
12750 PRINY
"lZ?QU‘PRINT’U!\"Tﬁ!S‘ﬂEEITIUNSPrPifC'Uth‘NIVE‘I‘NEBIT1VE‘VICUE“TP‘THE’“"
12770 PRINT #CENTERLINE OF ThE HOLE IS BELOW THE WwATERLINE. AS AN EXAMPLES
12760 PRINT #CONSIDER TRE KOLE DIAMETER (0) YO BE 2 METERS AND THE SHIPeSs
12790 PRINT WORAFT TU HE 10 METERS. IF ThE MCLE+AS CENTERLINE 1S AT THEs
12800 PRINT swWATERLINE (C30) ¢ YHEN 8 =107 'g/72 a9 MEVERS: THE DRAFTSS —
12810 PRINY aFQR VARIOUS SIZES OF SHIPS ARE -GIVEN IN THE FOLLOWING#
12820 PRINY ATEBLETH
12830 PRINT
12840 PRINY '~ — v cTTvmTTmomTT o mmres e e
12450 PRINT

12860 PRINT ¢ = "~ "~ TANK SMIP SIZE ' - = = === — "GSpipP ORAFT® -~ — = = -
12870 PRINT & (TROUSANDS OF s
"12880° IF F1aZ~YRPEN"1J030 -
12090 PRINT # ouc ugwm fuhs) (FLET)In
ugoo PRINY ¢ @i T et T pddadddenassg T,
12010 PRINT X
‘z‘ao ’anT ‘ . o L) .-“‘o - .- car a2 mm - v »Aaz“ vewwer mywrcew 1
12930 PRIAY # 10-20 2de
129K0"PRINTY 2 =" 2030 Ty
12980 PRINT » 30-50 35
12960 PRINT » I 10 £ T 31 Pt
12970 PRINY 9 10-125 6.4
12000 PRINTY @ 125=17% ' A - - T3 1 D
12990 PRINTY » 175223 60s
13000 PRINT ¢ "= oot r oty yge —— GBI s
13010 PHINY @ > 100 1152
13020 GOTO 13150 v - : :
13030 PRINT ¢ CEAC whICKT TOMS) tFETEND )
13040 PRINT » - : 1Y aeessssessy
13080 PRINY }
13040 PRINT ¥ mormmmmemms g p g e~ - w—
13030 PRINY 2 .20=30 Y]]
13080 PRIAY » -2 = - R - 7% |
13090 PRINT » Su=10 1258
13100 PRIATY » T9~12% ' LYY
1HI10 PRINT » 125=115 17e
TAMAUTPRINY g e e S PEag gt s e e == T e
13130 pRINT ¥ 22H+=300 2le
13140 PRIAT ¢ » 300 23,80
13150 palm eIYPE 1A neaov wkEN YOU ARE _READY. | {0 n.nut v(:ua msuas.u;
13140 INPLY wi

13170 RETURN
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13180 KEM 21P0U SUB G 100Ll7¢18eALYR
13190 PRINT

“13200 PRINT "#TQTASSTST IN THE SFECT?ICITIUN‘BP‘REICTSTTC“EITHER‘VONDTTTUNS*‘""”"“
13210 PRINT #FOR YOUR SPILL SIMULATIONs REPRESENTATIVE VALUES FOR Tnk# ~

713220 PRINT #U.S< PORTS OF "INTEREST AREPRESENTED IN"THE TARLE BELOW g~ —— ==~
13230 PRINT #ONLY TFE PREVAILING wIND DIRECTION IS SHUWAN. MOWEVER) IN#

13240 PRINT "BCENERAU ‘ALL™ WIND NTIRECTIONSARE POSSTELET Tt wIND UIRECTIONE— = ~"
13250 PRINT #IN DEGREKS IS MEASURED AS TMPE AKGLE BETWECN NORTH AND THE #

“13260 PRINT #CTIRECTIUN THE WINC ~IS SCOWINGTTCWARDSI T3t "R SQUTHWESTR —————~— = -~
13270 PRINT #wIND S CCNSIOERED TO HE 45 DEGREES (MEASUREL CLOCKWISEs
13280 PRINT #FS0M NORTHNI. THE TEMPERAYURES ARE GIVENIN TERMS OF “TWE #~ ~ -

13290 -PRINT #AVERAGE OF TRE MINIMUMS (OCCURRING, AT NIGHT) AND THE®
CURRINGOURINGTHE™

13300 PRINT ¥AVERAGE UF “TFE NAXTNUMSTOC

13310 PRINT

"13320- IF Flx=] THEN 13480 ™

13330 PRINT
13340 PRINT
13350 ¢
“13360°PRINT
13370 ¢
13380 PRINT
13390 ¢
13400 PRINT
13410 2
13420 PRINT
13030 3 Lede
"13840 PRINT
13450 t NEw
13660 PRINT
13670 ¢t NeYo
‘13480 GOTO }
13490 PRINT
13500 ¢
13510 PRIAT
13520 3
13530 PRINT
13540 ¢
13550 PRINT
13560 1@
13570 PRINT
13580 1t { WA,
13590 PRIMNY
136001 NEw
13610 PRINT
13620 1 KoY
13630 PRINT
13640 PIINTY
1)650 PalIny
1J660 PRINT
13aT0 MRINT
13680 PRINT
12680 PRINY
13700 Nyt
13710 oAy
13720 eRINT
13730 PRINY
13760 PHINY
137150 PRINT
13760 PRINY
137270 PRINY
13780 BATIAY
1379¢ eRIAT

JRY YT

SUMMER

WINTER

USING 13350 ° ™7

USTING 13370
MEAN wIND PREV‘ILING AVERACE
USING 13390
SPLED YENP(C)
USING 13410 et
(H/SEC)
USIRG~TI4I0
k 1Y
USING 13450
ORL s 286
USING 13470
Ce Hel8
IFTO
USING 13500

__MEAN wInD
SPEED

{M/SEC)
2095

he24 ‘

SREVAILING  AVERAGE
TENP(C)

MND

UINQ

DIRECTIUN

OIRECTION MIN MAx

— -

Te6 175

MIN
16.?

MAX
237

90

180
138

€%.5

22.9

193

‘_5 3?0‘0 6.‘} 16.8

33

—— PR [EFPIPOR

0 28e4 G0 =be

SUMMER NINTER
USING 13520
MEAK wIND “~PHREVAILING AVERAGE HEAN ¥ INO-
e GREEE T T W IND T AN P TSP O w INU - TENP F)
USING 1]56¢0
(FY/SEC) - RIN PAX
USTING 13580
11.29 621 0.8
USING 1J000
QRIS " NeYE T "R T IYL Y YOO

USING 13020
Ce 15.69 ¢ 60y 83,2 7 °

#YQL ARE NOT QOUMD 10 THESE TAHLES. MOWEVERs THE UIM wlLl NOTH
SACCEPT AW TEMPERATURLS CUTSIDE OF “THE WANGE ~=40"'T0' +49 ‘DLUNEESs
SCELSIUS (=40 YO 120 FANKENRELT) o0

PREVAILING - AVERAGE

.gslhﬁ 13940

DIRECTION ~ * T(PT/SECY " OIRECTION: "WiIN mAX
"45a0 6245
¥Ji5°62.)

"24e8 060

6’ .5 - . —;q:.‘eu.—-u PEITIN .Qo N

180
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dI8%J

1989 < *

SCCNTINLES (TYPE IN YE3 whEN WEACYI®
[/} 3 .

SFCR ATPUSPPRERLC STAYEILITYs YUU #UST SPECIFY THE FASLUILL=#
#CIFFCHE ATNOSEERTC STANALETY CLASS. ONLY THMEL CLASSESH
SAGE ACCLPTEC IN trs vnt e. G« AND F. ?hest lnn oar:nauu
SEFLDu e N - t
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e LAY TR R

PhINT '@ REPRESENTS UNSTABLE CONRITLCNS “WHICH™GCCUN"ONLY ‘ON- SUNNY# -

; 13800 #

: 13810 PRINT # OAYS WITh WINOS LESS THEN 4 METERS PER SECOND(13 FT PER®

; "13820 PRINT '# "SECONDJI#® = o : .-

: 13830 PRINT

; 13840 PRINT # O REPHESENTS NEUTRAL CCNDITIONS WHICH OCCLR DAY Ok NIGHT#

. 13850 PRINT # OURING MEAVY QVERCAST PERIODSs OR DURING LIGWT OVERCAST#

’ 13860 PRINT # PERICDS WHEN 'wIND SPEEDS 'ARE 4 METERS® PER ‘SLCOND(13 FTa- =~ -

i 13870 PRINT # PER SECOND) OM GREATER.#

i 13870 PRINT # ~PER SECOND) OR GREATER g =+ =rm" == o oo oo i e
13880 PRINT

13890 PRINT 2 F REPRESENTS NIGMLY STAHLECORDITIONS WHICHOCCUR—ONC YR
. 13900 PRINT # AT NIGHY DURTING LIGHT QR NO OVERCASTY PERICOYS wiTh wINDSs .

- 13910 PRINT 2 1ESS THAN & HETERS PER SECUNDC1I FT CERSECUNDIs—— —m = ==~

13920 PRINT

13930 PRINT ATYPE IN READY ‘wiREN YOU ARE READY YO ANSWER THE QUESTEIONS»

13940 INPUT w§ /

13950 RETURN © - -

13960 REM #INFQ SUD FOR QUESTIONS 1-~3#

13970 PRINT # ° THE FOULLOWING TABLE LISTS THE CHEMICALS THAT CAN BEs& - ~ "~

13980 PRINT ASIMULATEDC BY THE vM THROUGN OPERATION OF THE UlM. TNEs

13990 PRINT ATFREE-LETTER CHENICALCODE ANO "THE PRINCIPAL "TYPL OF "MAZAKD®

16000 PRINT #1s GIVEN FOR EACH CHEMICAL. ALSO SHOWN ARE THE BOILINGS

14010 PRINT #PCINTS 1K DEGREES FANRENNE I T UNCER-STANUDARC -ATNOSPHERICE — —~——

14020 PRINT wPRESSURE (] ATMOSPhERE) AND THE VAPOR PRESSLR&S IN Atﬂos-n

164030 PRINY #PHERES AT 68 DEGREES FARRENKEIV.H ™~ el

16040 PRINT
164050 PRINT # oy T 7T TEOICEING POINT  CVAPOR PRESS.#

R

.’_';3.’ it age

S I ST 2

2

T _£= . g b n

B-45

14060 PR!NT ® ChENlCAL CODE ‘e AT 1 ATN, AT 68 DEG. F»
14070 pﬂ INT " Teskdswad T - TGS T T IR VN e INTR S dwl g ™
14080 PRINT » ACETALOENYQRE AAD F 70 lev
14090 PRINT #  ACROLEIN ARL TYF T TrRETT T e T
1610C PRINT # ACRYLONITRILE ACN Y in ol®
14110 PRINT & ~ AMMONIACANRYDY ~ 7 AMA i W T T 4GS
14320 PRINT »  HUTanE .[h . k) Qe
18130 PREINT "¢ -~ BUTYLENE — = TN -t 49 e
16140 PRINT # CARBOMN TETRA, CHTY 1 168 ale
16150 PRINT @ "CRLORINE = =77 7 —€LRK T T QYT T T T R
18160 PRINT 8 QIRETRYLANINE ChA F 45 2458
. 14170 PRIAY ¢ EThY, ETHER - EET L2 T QAT T T R8st
. 12180 PRINT #  MYOROGEN CHLORIDE  »0C | =110 eles
A LIRS0 PR INT T T RYOROOEN T CYANIUE %N 1 144 ~rry
o 14200 PRINY » NYDRQGEN FLUUNIDE . #FX ] 182 a0
Ty 14210 PRINT 0~ NYDRCGEN SULFICE .. w0§ = TP~ === P =0 == joele-
. 14220 PRINT & LIOULIF, MATL. GAS  LANG [ 4 =358 ik
3 14230 PRINY » LICULIF. PEY. QAS WP - ? T agQ et Tt pigHe
,; 16240 PRINT & NETHYL WRCMIDE wry 1 o0 Jetin
i (6280 PRINT 2 NETHFYL CHLORIDE ~— ~"nYC —f Al § } 'Y < Ju
} 18260 PRIRT & QCTVANE 0AN ] 28¢ et
H 10270 PRALRY » PENTYANE PTA R £ ) A Y1 B
v 14200 BRINT » PrOSGENE PrG ] ad xi
! 12290 BPRINY & PHOPANE PRP - | 2 T Tegd ‘de¥n
i 16300 PRINT 2 SROPYLEMNE o8y ¢ - L) 1Wedr
14310 BRIRY™R U OROPYLENETUXIOE™ -~ ™" POX 1] A L QP
16320 PRINT ¢ SULFUR ClORILE §FD 1 © o ele .20
14330 PRINT » TCLULAE : oL T ?Jl +O0s
16340 PRINY ¢  VINYL CMLORIGE VCR ¥ Jebp
14350 BRINT
16300 PRINY @ o-auINClplL ntznﬂu coacs lﬁ!-v-YIVOIIcc F-FLauulkut-
:‘snp“'ﬂr LS . - T Wity Al G T A R U ) e sl s - mck v d ¢ Rl wmlm b MG L]
10300 PHENY » $F TEE CREMICAL YUU wISKH SIFULATED IS KRCY CONTAINEU ([Ne
13990 PATAY 10 ABCVE LISY, CaLL VeE vk PROLECY UPFICER PUR ASSISTANCE.#
a0y BNINY ' :
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T 14550 PRINT’

* 14610 PRINT#AN" OPENSWATERSFIL

16410 PRINT 2 ° ALL THE CHEMICALS 'ShOWN AHE "THANSPORTEC AS LIQURDSes - = -~
14420 PRINT #CHEMICALS WITh HOILING PGINTS GREATER TMEN 100 URGREES Aﬂt’

TTTAEI0TPRINT "¥GENERALLY TRANSPORTED AT ANEIENT TEMPERATURES AND PRESSUNLS

16440 PRINT #CREMICALS WwITF HOILING POINTS LcSS THEN AMBIENT ARE GEMERALLYS
“14650 PRINT #TRANSFORYED IN ONE ‘OF TWO CONDITIONS® REFRIGERATEDOR PRESSws~ - -
14460 PRINT #URIZED. wREN REFRIGERATECs TmEIR TEMPERATURES wILL BE SLIGHTLY#

14470 PRINT #LESS THAN THEIR BCILING POINTS "AND THEIR PRESSURES “SUIGNTLYS ~—

14480 PRINT #GREATER TMAN AMBIENT (I.Eo APPRCXe ONE ATMOSPRERE). whtNs
14490 PRINT #PRESSURJIZEDs ThE CHEMICALS WILL 8E TRANSPGRTED AT AMBIENTs
14500 PRINY 2TEMPERATURES ANu AT PRESSURES EGUAL TO VMEIR VAPOR PRESSURE.#
14510 PRINT #IN HATER TRANSPORTATIONG YHE SHIPPERS TEND TOWARD REFRIGERw¥~
14520 PRINT #ATION RATRER TRAN PRESSURIZATIONs IT SHQULC HE NOTED TrATs
14530 PRIN™ #THERE' ARE" EXCEPTIONS TO THE "ABOVEGENERACIZATIONS -ANO "SOME#
14540 PRINT #CPEHXCALS ARE TRANSPQRTED BCTH REFRIGERATED AnD PRESSUﬁllhD.O

14560 PRINT .

14570 RETURN B A e

14580 PRINT 2 SPILLS IN CHlNNELS OF T#E GROER OF 1.000 FEET IN wiDlns

14590 PRINT #»OR GREATER CAN HBE "CONSIDEREC QPEN=WATER SPILLS UKLESS TlDALS

164600 PRINT #0R RIVEW FLOW IS TO 8t SIMULATEC. FOR MOST SPILL PRUBLEMS»
LCWILC PROVIOE K HORE CONSERVAT IVE ESTINay

14420 PRINY #ATION (COMPUTES GREATER _GAMAGE) THAN A CHANNEL OR vagﬂ Slﬂ‘l

14630 PRINT #ULATION.#" " ="~ T

16640 PRINT

14650 PRINT # FOR LOS "ANGELES MARBORY ThE 'MOST STGMNIFICANT CHANNEL® — -

14660 PRINT »COMPLEX IS THE MAIN CHANNEL wHICH LEADS INTC TRE RIVER @

14%T0 PHINT #FARBORTTRISCHANNEC TS OF THECRUEROP SO0 FEETFlOETw I ——

16680 PRINT »FEET OQEEPs AND NAS MOUERATELY RTUGKH HANKS. MEAN WATER TEN=s

" 14690 PRINT #PERATURES IN LOS ANGELES HARHOR VARY FROM 4E-UEGe Fo ' TQ 648

14700 PRINT ‘OEGQ fo (SEE NOOQ‘.‘. CNRT =l0759)0‘
14710 PRINT - e
14720 PRINT » FOn NEw QRLEANSe THE PRINCIPAL CNANNEL 15 TNE MlShlSS!PPl’
14730 PRINTRTIVERT UF TR 1 S0P~ THE —OROER—OF 27000 PEE T WRUE T80 PEL T DER Py —
16740 PHINT wwlTH MOUEMATELY RQUGN BANKS, MEAN WATER TEMFLRATUNES vaRYs

14750 PRINT WFACM 61 TO 8F DEG Fo RIVER VELCCITIES RANGE "UETWEEN Q”T“&NU! T
14760 PRINT 26,4 FELT PER StCONO «ase N‘O.A.A. Cnaar 711320) o8

16770 PRINY srrn e e . e 7 s s )
14700 BHINT » IN NEw YORK PARDUR. THERE ARE MANY CHANNELS AND nlv&ns-

CIRTO0PRINT VSUSED FOR QUK SHIPNENTOFCHENTCALStSEE- NI CaRvAT— (M

14800 PRINT r312337). ALTROLGN RIVER FLOw 1S NOY SIGNIFLCANTY IN THE NEas

14R10 PRINT #YORK CITY AREAW TIOAL FLOWS CAR-UE "AS WIGH S B-FEEY PLR SEC-w -
1AR20 PRINT #OND. HEAN WATER TEMPERATURES RANGE FORN 35 10 ¥ 056. F- U£-n
16830 PRINY RPENOING UPON THE TINE GF “YEAR.® " - e

18860 PRINT

TAB50 PRINT ™ ™ ~ = »eme —— e - —
1860 PRINY gYiE ulu witlL NOT aCceEPY uA!ﬁH TEMPERATURES CUTISIVE OF THES

1AT0 PRINT sBANGE =& TO +49 DEGHERS CELSIUS (25 YO 120 Piaﬂenntlt).a

1A8HQ PRIAT

L&ASD PRINT

14900 WETURM ) : o

14010 REN 2INFQ SUR FCR QUESTIONS 20°TO 2%« =0 o wwoossemmsts siem swosnmwiiner 0 s
18920 PRIANY 2 Tee SPILL LAYITUUES muST BE GIVEN IN CzGHEES NiNLYESe

164930 PRINY -saRE SECOMCS AOHYM OF THE EGUATOKR. AND THE SHILL LUONGITUUE Ins
14960 PRINT SLECREESe MINLYES ani) SECONDS wEST OF GREENwICH.8

14950 PRAINT :

16960 PRINT » A HEFERENCE LOCATION FON LES ANGELES rluuna is The » )
16970 PRINT FEKYQARCE" YO THRE NEIN CHANKEL ~Ateeg == bt st Sty dan
L6080 PRINY ¢ LITIYUDE 33 OEu. &3 NIN, 00 SECS

164490 PRINT @ LONCITULE 118 DELs 18 NIN, 00 $EC,#

15000 PRIAY

15610 PRINT sEACK NEINLYE CF LAYITUYUE 1S EUULVALENTY T0 Okt NAUTICAL Siten

15020 PHINT 18040 FEETI. ANy 8T TS SITE EACH MINUTE OF LONGITUDE ISs

15030 PRINT sECLIVALERT TC S/8°0F A NAUTICAL RILE- (SOY0FELT) - {SEL WeOchitee
15060 PHINT JCraRY E18749)s

1S0%0 PRINTY
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15060 PRINT @

A WEFERENCE LOCATION FOR NEW ORLEANS 1S THE INTERSECTIONS

" 15070 PRINT "#QF THe MARVEY "CANAL NO+ 1 "AND ~TRE-MISSISSIPH I RIVER. ~ATeep e -

15000 PRINT #

LATITUOE 29 DEG. SA MIN. 44 SEC.#

IS090 - PRINT ¥ —LONGTTUCE S0 DEUT0S—MiNT—0n—SECTY

18100
15110
15120
15130
15140
15150
15160
15170
15180

PRINY
PRINT
PRINY
PRINT
PRINT
PRINT
PRINY
PRINT
PRINT

#AT THIS SITEs EACF MINUTE OF LONGITUDE IS ECUIVALENT Tus
#5280 FEET (SEE NeCiAcAs CHARTS Z11389 OR8VE=SC)ep — ——— -

L] © A REFERENCE LOCATION FOR NEW 'YORK MARBCR 18 NEARg - === ===
#TRE NOUTH OF THE ARTHUR KILL AT PERTH AMHOY. ATw=p

8 LATITUDE 40 DEGe 30 MINe 40 StCes

2 LONGITUCE 74 DEGe 15 MINe 35 SEC.#

#AT THIS SITEs A MINUTE OF LONGITUDE IS EQUAL TG 3/4 OF Az
ANAUTICAL MILE (ORe 49560 FEET) (SEE NoOsAche CHART 2)2337) .2

15190 RETURN

15200 PRINT # TRE VN SIRULATES Tw0 BaSIC TYPES OF HA2AHDOUS CHEMICALS==#

I ML Bt

= 192107PRINT

15220
15230
15240
15250
15283

5270

15200
15290
15300
15210
15320

193300

15360
153%0
15160
15370
15M00

PRINT
PRINT
PRINY
PRINT
PRINT

PRINT
PRINY
PHIMT
PRINY
PRINTY

PRINT

*TOXICAND FUANMABLE T FOR "TOXIC CHEMICATSPILTSTTHE“YN-S INap ~~~—
AULATES THE DEVELOPNENT GF ThE SPILLs THE VAFORIZATION UF ThEw
sChENICALy THE FORMATION OF A "TOX1C "CLOUD OR PLURETTHES "~~~ °-
#NOVEMENT ANO QISPERSIUN OF TRE CLOYUDs AND TPE ACUTE TOAlCR
#CAMAGE (DEATES ANC INJURIES) OCCURRING TO PROPLE RESIDING

#IN THE PATH QF THE CLOUC.#

Cve . —

’ FOR FLAMNAGLE CHEMICALSe TRE VM COMPUTES FIRE OANAGE TCw#
#PEOPLE AND PROPERTY RESULTING FRON-THREE "TYRES 'OF "FIRE MAZARUS=et
#POCL BURNINGe FIREBALL AND FLASK FIRE. POOL BUANING QCLURSa

wubEN AN IMMISCIBLE FLAMMABLE LTICUID IS SPILLED AND CATCHES ONs ~ -
BFIRE AT THE SPILL SITE weilE IT IS STILL IN THE FORM OF As

PRINTRFLOATING POOLOF T IQUIOY

PRINY
PRINT
PRINY
PRINY
PRINY

153007PRINY

15400
1510
15420
15630
18440
15656
15600
15470
15400
15390
14800
18510
15820
18530
14560
158%0
15840
155714
15840
15590
15600
15610
15820

PRINY
PRINY
PRINY
PRINTY
PRINT
PRINY
PRINY
PRINT
PRINT
B INT
uRiINY
PHINY
PhINT
PAINY
PRINY
PRINY
SRINY
PRINTY
PHIMY
BRINY
PRINY
PRINY

?° A FIRERALL OCCURS WrEN A PRESSURIZED GAS OR WIGNLYR ~~ = ">~
AVOLATILE LIOUIO 1S IGNITED A% 1T ESCAPES. BLRSTING THE TANKs

*AND GENERAYING A FIGHMLY COHBUSTIOGLE MIXTURE OF MATERIAL ANO®
sALR anlCh JURNS VERY HAPLIULY ANC FORMS A FIREuALLe THE FlRE-s
SBACL " WAZARC™ TS "CORNON FOR™SAILC™ IHCIOENTS “IKVOLVIRG " PROPARE § W =~

¢ FLASH FIRE OCRUAS VOR VOLATILE CHENICAL SPILLS wHiICH OC NOTe
sCATCE FIRE AY ThE SPILL SITE (OLE YO LACK OF AN IGNITVIune
PSQURCE! BUY FORN FLARNABLE VAPOR CLOUDS WHICK ARE BLONN DQuNes °
CulND AND ARE IGNITED AY SONE OISYANCE FRON The SPILL SITE. This
PFLASH FIREHRZARD “CAN BEIHE " RUST SERTQUS "BECAUSE T T INVOLVESe———
eTrt TRANSPORT OF TNE WAZARDOUS WATERIAL FROM THE SPILL SitEe .
2YC GOMMMEND AREAS THAY CAN BE WLCH RORE POPULATED YHAN Tei #
22PILL S4TE. IFe AT YHE TINE OF (ONITION. ALL OF THE SeiLLEDS
sLICUIO A8 NOT GEEN VAPCRIZEDL, THEN POOL BURNING QUCUARS TN W
SACCIYION TO FLASH FIRE. ALSGe THE PUSSIBILLIY €alSTS Trate

AUNCER CERTATA “CONDITIONS THE WICHLY “COMBUSTIOLE "VAROR—CLOUDY * -
sCan EXPLODE RATPER THAN BURN. PENCE« THE VP SIRULATES THe ERep
APLOSICN OF YHE wARQH CLCLD IN ACOITION YO FLASH FIRE AND UONwe
#0L,TES Tet EXPLOSION DARAGE YU BEUPLE anD PRUPLRTY A% etLl ASS
SELASE FIRE CANAGE. THE LEER 15 CAUTIONED TedT Ik ALL UasEse

2 INVOLVIAG UNCONF TRED PLARNAGLE vAROR CLOUDS. FLASKH Flie 1S5 muCe
SNCART LINELY TU GCCUS TeaR' ERPLOSION, HOMEVER EXPLOSION 1S thep~
PCLUDED aS &4 WORSTCASE CONSIUERITION. EVEN Ynuutn 1T IS NECOGwe
INL2ED TC BE A QERCYE POSSIBILITY IN ROST SPILL SITUATIUNS.s

WETLAN
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TISEIOTPRINT ™ "~ TRE YN [T CESTGNED TG "STMUL TE” THE "CONSEQUENCES OF s
, 15660 PRINT 2ra2aR0US NATERLIAL SPILLE AY SPECIFLED PORTSe MARYORS. ORa
i 15650 PRINT 2UTHER PARINE LUCATIONS. TOCO FTrI%. THE GSER MUST SPECIFY TrEa~—
15660 PRINT #LOCATION AND CRARACTERISTICS OF THE VULNERALLE RESOURCES INs
! 15670 PRINT #THE VICINITY G# THE SPILL SITES THIS IS ACCOMPLISHEQ uys — -~ -
! 15680 PRINT sNEANS GF & CZOGRAPHICAL/CENCGRAFNICAL FILE wHACH DIVILES THEs .
: ~YSESU PRINT #AREA OF "IN TEREST TNTOCELLS™ ANCGIVES ~THE “UCORTIONT NUNBER—QF o=
‘ 15700 PRINT sPEQOPLE« AND NUMGER AND VALUE OF BUILDINGS FCR EACH CELL.#
' 15710 'PRINT #TKERE ARE FIVE GECGRAPMICAL/OEMCGRAPMICAL FILES "PRESENTLY® —- -~ -
:3720 PR}NT OEXlS‘UNG !N ﬂ!E UlNIVR SYSTEM. IHESI‘. ARE--I )
T30 PRINT : T s e ToTemem el s m e e e e e

15740 PRINT s FILE NUMBER k
19730 PR’;W‘?O"T'_NU"MWN" ‘""’m"‘mVQﬂ!UF -
15760 PRINY sracw Weea®E® . | waewslevie -
: 15770 PRINTY #sL,A. — 7~ 7161Y "7 362 - 'P’il.f} VEROE 7010“7’" BCHo ﬁLQI\G HARBONS®
- ‘ 15780 PRINT #M.0. . &2 - 3 ERGM NETAIRIE TU ARAdle
. 19790 PRINT #i,¥o ' *° 7 2611 7 7 U 36& T RAQTAL OISTWCF T ML ARNDG PERTIN AMHOYSs -
15800 PRINT #N.Y, 3812 384 CONEY 1SL« ANC HOUTH BROUKLYN®

15810 PRINT
15820 PRINT

' : 15830 PRINT "2 " " APPEROIXC OF THE UIM USER+S GUIOE PRLSENTS MAPS OF THESEs—" - °

: 1S840 PRINT #FILES SrOWING THE PRECISE AREA CUVERED HY YRE FILE AND wHLNEW
15850 PRINT sEACH CELL IS LOCATEU: BY PLOTTING “TNE SPILL LOUCATION AND THER -~ -
15860 PRINT #RIMD DIRECTIORs TRE UYSER CAN DETERMINE wnlOr GEGGRAPNICAL FlLEs
15870 PRINT IS TAPPUTCANLEL IF THE “ARER THE CIER"IS-INTERESTEU™IN P4 NOT - -
15880 PRINY #COVEVEL BY AN EAISTING FILE, THE USER SHOULE CALL THE vms - .
15890 PRINT iPR&JECT CFFICER FCR ASSISTANCE,.s - -~ ——r=—=—=m e wemd cnvias -n
15900 YRINY
15910 PRINT # A5S0CTATED WITM E£2CH CEQGRAPHICALADEMOGRAPNICAL FiLt IS As
15920 PRINT #SECONDENY FIRE FILE. THESE ARE LISTINGS OF CELLS wniCr CONTAING
15930 PRINT S TORAGE TARK ST ON " WRREHUUSE S~ UF —PLAMNANLE WA TENTACS —WHICHy—1F ¢~ e e
19940 PRINT #IGNITEE 8y TrE SRIMARY FIRE MAZARD. wlLL CALSE FIRE DAMAGE TOs .
15950 PRINY #THE VULNERAQLE HESQURCESIN THE VICINITY OF YME SECONLCAKRY Flats -
15960 PRINT #SCURCE. THE USER rAs rﬂe OPYSON oF 051«0 thls FlLE OR not.n
15970 PRINT e e v
15980 PRIENT
15990 PRINT ¥~ "R UST T MIST L CLFYTH FRRCTION QP TP eM E—silt mw:—--—--
16000 PHINT #FQOM ERTHEN YORLS OR THELNAL EFFECTS. IN TRE CASE OF TOALGCY .
15610 PRINT #QAMAGE. YRE IHELTERED PEOPLE AHE ASSUNEQ TC BE INDOONS AND TRERE ¥ |
16020 BRILY SFQRE SLBJECTEC TO LESS TOXIC COACENTRATION TwaN PEOPLE OQUTUQORS &~
16030 PRINT #FOR FIRL DAMAGE: THE SHELTERED PEORLE,ARE ASSuMtl) TD gt SMIELULDS
16040 PHIKTY #fugn Friaxii RAUIATION @Y wALLS OR By StnuCtuvL§ ANU QU NOT Qfen )
16080 PRIAT o EIVE " IRUUN ICUS CRVECH O R TR T ION i~ A CON SRR T IVE TR GE PR = oo e
16060 PRINT #FRACTICN SHELTERED 15 480e FUR ThERNAL UansGE TniE vALUE {5 PHOUA=S
160TD PRIRT #8LY YOO LOw BECAUSE SUNE OF THE PEURPLE CuTEiSn A5 wELL AS ML UFs.
160A0 FRINT oThE PECELE IASTUE will €& S»IELCEGC A VALUE UF 15 1S vADHSELVS
i:?gg ggik; sk NORE APPROBAIATE “ALLE FOR ThEAMA, aiaaét CastSa¢
( N

. - "‘”0 qevun\u Cin e s e e e i e S Ao ke i G YA R A Yt T NEAN S a4
T 16120 WEV #PUT TRE INFONwATIUR SUMNGLTINE FOR QUESTIONS 37=Us mENE2.
160130 Bsinr » IN CUNPLTIND OaNagf FOR T vAdIQUS CELLS+ THE ¥R MAKESS

tolan #RINT sCOMPUTATIONS AY SIMULATEC ¥1=63 SPETIFIES by THE USLRe THREES
10180 SINTY sInPUTS ARE NEECRD TO SPECIFY 2 Ti8E SEauhkNCiss YWE TINE (wale
In)A0 PRINT aTug CONSLTATIONY Auf TU BESING Int Tiwd PRRL THE CUMPUIATIONS AME®
1017h PRINE $10 ENGo NG TRE TIME~INTESVAL BETNERS CHLOLLATIONS. TesEE TI6Ee
16100 PRINT SSECUENCES ARE Avallabdie IN Tod vi T3 SLLOW Tre USEN FiellElLMTYY

« 16190 PRINT ofn waNCLEING CIFPERENT PROSLERY. 308 ¢ 957 flie Shuutate 45 SPE«s
10300 PRIay 2CIFTE0 In UNIYS UF SECUAES ANl 1% uSel IN BCOL BURNLIRG GR Flintuoalle
1021) PRILY sPRCALENS weERE [CRITIi: DOULNT SUITE SOON #F TRR tTeé SPILL. This
16220 PRINT SSFCOND adl Telud YI6E SEQURACES awk LN UNLTS OF NIKUTES. TRESE akés
15270 PRINT  USED. fn TOXIE Savaldy OF FLAKI FIOC PROBLENS ANVOLVIRG Tt COuN-#
15260 PHINT suikl) TRARSRERT UF 7oL waFRGTUUE vAPUR CLOUL. uNDINARILY, OM Y Onbe
16250 SRINT aTIME SELLENCE 18 AEFDED FOR ThESE PROBLENS, asnD A WLCOMmMENDeOs
18250 PRIAT aS:qu&Ct 15 2§ Pu&hﬂ'&“‘

16279 #RIAT & 1-HEGIN & 2 RINUTLSS
16280 FRIAY o , Tefay  wgQ WINUTESSK
162080 ¢alat » - T«DELTA & 2 NINUTESS -

18200 PRINY
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. 16210 PRINT srOwEVER, Iy CASES WHERE THE VAPCR SLUUD NAY TNAVEL OVEN LARGES

16320 PRINY 2CISTANCES WHERE NC VULNERABLE RESOURCES EXISTe SUCH AS The CASEs
16330 PRINT #OF A SPILL OCCURRING SEVERAL MILES FROM SHOKE. “THE USEx wWilLL#
18340 PEINT #CONSERVE COMPUTER TIME BY LSING VWO TIME SEGUENCESe Betes BCTHA

TTOIS0 PRINTRTRE~SECOND ANC 'IHE~TNEIRE:

“CINTTR IS CASET —TrE —SECOND-SEQUENCEY—--

1636¢
16279
16380
18390

16400

PRINT #wouULD BE SPECIFIEC FoM THE TIME 1T TAKES TRE VAPUR CLOUD TO REACHS
PRINT #SKORE AKC INFREQUENY CALCULATIONS WOULD BE SPeCIFJIED THEN, THER
PRINT #TrIRD SEQUENCE woULD ®E USED TQ SPECIFY THE FREQUENCY OF CALCu=-s
PRINT #LATIONS AFTER TnE CLOUD REACHES THE -SHORE AND-KRORE FREUUENT CAL=»
PRINT aCULATIONS NORMALLY USED FOR POPL‘ATED REGIONS wOULD BE SPECIF!ED0*

‘FOATOPRINT #E G2 EVERY 2 MINLTEST#

16420
16430
1A640
16450
16460
16670

16680

16490
16500
iaslo

T 16520

18530
14540
16550
16560
14570
16580
16590
16600

- 16610

164629
16820
16640
16650
11T
16470
leseo
16490
16700

16110°

16720
14730
16760
16750
1470

- 1eTY0

1610
16790

15800 -

16810
thnz2o
16830

14880 ¢

08590
LORAD
1&AY0
L LTL L]
14900
10900
1LY
18920
18930
1nved
16950

PRINT
PRINT # THE UIM MAS AUTOMATICALLY SPECIFIED Ax" INFREGUENT TIMEs -
PRINT #SEGUENCE OVER wATER AND A 2-MINLTE SEQUENCE OVER LAND FUR YCUR
PRINT #PROALEM. IF YOU WISH TO CHANGE THIS TIME SECUENCE+ ‘ENTER" INPUTS
PRINT ACTMERWISEs EATER NQo#

PRINT

RETURN

REM #TFIS SUB USED FOR OLTPUT TG A FiLEs
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EC USING xe%oo.zcl.;orozza-:atgz:a.iOr"

i+ T2e1n1ay TrEN 1e5~u
PRINT *L LSING 1693042t el1200d 1012} 02(20)2)
12838 7, 2ETIReeN 528283

PRIND 20 uSING 1695001(1~ISB)-JC)-1JBD

L 33
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16960 PRINT
16970 $322=2
16980 FRINT
16990 13283
17000 PRINT 2D USING 1701002(l¢101302(30101)

. e m e dmaemtrme  mesm st mmrm———— s b

weomo

§ V0L 46 100 0

~TT0T06— 122228 v
17020 PRINY 'D USING 1703002(19102)02(39102)

17030 18822 CTEET T T T —=
17040 PRINT S0 USING 170500 (191“0’02(391‘0) A
“1T0S0 31ZESE EEEE.C T ST I s mem e e, e =

17060 PRINT =0 USIMNC 1707092(10103)02(30103)
TTOT0-TEREE EEEE ST
17080 PRINT 30 USING 1709002(1.141)02(301413
17090 $3TIT TSITEITIER : T
17100 if Zt(2s10)=1 THEN 171590
‘ _};llﬁ'PRINT"“U_USING‘T7120"Z(I0I31"2T3“I37?ZT2¥13T"'
120 312223 3Z3S. $E3Te32
17130 PRINT 20 USING 3714002(10106)02(39104)
17140° $3335 2.3OS2RRY
) 17150 PRINT"D’USTNG T7I6002s1\1327?2(3i1527 "
- 17160 $32ZI2 Z.2.
TTIT70 IF 2210V =1 THENTXT7220 T T
1;150 PRINT 2D USING 1719092()e34)9Z(3014)92(2414&)
CITI907tEEEE-E22T0T
17200 PRINT =0 SING l721002(1o15)02 3o15)92(2915)

- cseze

U
US ING 172“002(1'18)cZ(Sle)'Z(ZOIG)
17230 $2S28 S338,3% TREEZL.EET T T————

17240 PRINT EC USING 17250'2(1017)02(3917)02(2017)
17250 TEESTEIsET T

17260 PRINT =0 USING 1727002(\025)cZ(QoZS)oZ(ZoZS)

17270 3133232 . ' e e

17280 PRINT =0 USING 1729002(1|l“3)'2(39X63)

17290 $2BSS T TR, TUTTT ToTeTTn T T

17300 PRINT 2C USING 173}002(1023)02(3023)02(2'23)
“yIITOTEREE

17320 PRINT 20 USING 1733002(1’105)'2(30105)oNSS

17330 12328 CT T Be TTEE T T

17340 PRINY 2C USING 1735002(lo106)02‘3'106)
‘17350 38sx - ¢ )

17360 PRINT,ED USING l737002(101h7)02£30!67)

17380 "PRINT
17390 1338
17400 FOR Kalad TO 154

‘17410 PRINT =0 USING 174204 Z119K) s Z(3eK) o

17430 NEXT K- i
17440 PRINT 20 USING 17450!2(1'26)02(3026'92(2026)
17450 33383 E.3% % H

17460 FUR xX=27 TO 35

ES!NG 1739001(l~155)02(?0155)

FL R

17470 PRINT 30 USING 1748092 (1eK)Z(3eK) +2(24K)
17680 12223 233z, zz:s,
17680 NEXT o mommmmn w o it e e

17500 PRINT
171510 18323
17520 PRINT
17530 $3s3=3
17640 PRINTY
17950 IF O=3"TWEN 17640 - -~ - 0 e
17560 O18=aGAVE#+DS

17570 CLOSE =Ct: D1%

17580 PRINT 2A NEw FILY «AS pEEN SAVER FOK YCUs

17520 PRINY USING 17600408

17600 tTHE NAME OF THE NEa FILE IS =E----

17A10 PRINT #PLEASE REMEMEER IT.FOR FURTHER USE.s"-
17620 PRINT

17630 RETURN

=C
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37640 REM #PROCEQURE TO SAVE TrE Nhi ANO OLO FlLEs.i .
17650 DI$=#SAVE +2+08 T e e e
17660 CLOSE 30: D1%
17870 CLOSES2 ——
17680 PRINT »THE NEW FILE FAS GEEN SAVEDy ITS NAME IS #iCsips
17690 PRINT #THE ORIGINAL FILE "STILL EXISTS ITS NANE IS STILL #IESin -
17700 PRINT
l??lo RETURN - . - -— Pes e Etaem A b e ba BAteie e lmAaa bt e s e e L
17720 PRINT #TNKIS, FILE ALRtAUY EXISTS ON DISKen
T30 0071009270 e
17740 RENM aSUH USED TO GENER NAME®m
17750 DATA AsByCoUoEoFolsbaloJoolLoMoNsCoPeQoRISeToUsVeNsRIVeL -
17760 DIM A1S{236)
17770 MAT READ AlS -~ - g U SN
17780 OIM A2S(4)
17790 FOR 1=] 10 &
17000‘AZI(I)'A!!(INY(((RNO(-J)'ZS)'I)))
17816 NEXT I
17820 F@n}
17830 DSuA2S (1) oA2S(2)*A23 () A0S0 +A28(5)en28(6) ~
17840 RETURN
17850 REN wINTS” FROCEDURE”US&D“TO INPUT AN EXISTING FILEY —— = oo
17860 D!IIDUNPYFI
17870 D=2 e et e e e
17480 PRINT
17800 PRINY #wbAT IS THE NAME OF TYHE "FILE THAY YOU 'WISH YO LOAD.#
17900 INPUT D%
TIT9107TF OS=aSTOPH THENTTIOSOU ™ c -
L7920 IF LEN(DY)=é¢ THREN 1790
17930 PRINTY #TrOSE FILE ACCESSABLE 8Y THE UIM ARE ONLY TrOSE CREATEUR
17940 PRINT dBY ThE LIMe THOSE FILES CREATED BY THNE UIM AHE SIR(61s
17950 PRINT ACHARACTERS IN LENGTH,. PLEASE RETYPE YOUR "ANSWER. YOUB -
17960 PRINT ATERNINATE TNE PNOG‘M" BY ANSWERING STOP.#
17970 GOTO "171900 """~ -
17980 FILE 3Ct #GET ne0$
17990 PRINT T e
18000 PRINT SPLEASE walY lhILE I LuAs YOU“ FILE.i
18010 INPUT ZCWF$
18020 INPUTY -C.F0Fl$okll
18030 WEaNlS T e e - ki
18040 GOSUB 11930
18050 INPUT ECa2(1oedu)s2(2+26)e2(2022) ° ~ oo o e
18060 INPUT Z042(141201+F)
18070 FSa)} ’ ' . ’ : -
18080 GOTO 01040
18090 INPUT Z0¢ZT1+121 ) BY 7 "o nmrs s oonesmimm s s o Sy e e
18100 IF RIe0 THEN 1H1D0
18110 RISapvYESe
18120 GOTO 168140
18130 RIS=aNO#
18140 INPUT SCo2(lealollded) e (244)
18150 REM gUNTTS ANC CHENTCAL PROPtHTTtS'SCTlI*“““’ ——
18160 INPUT 204211081 ¢2(348)421(248)
TALT0 INPLY SCo2(1081e21(3e8142(249)
1R800 INPUT S0e2(102:02(02)42(242)
18190 INPUT SCo2{1e)o2{3e)s2(24])
18200 INPUT 2062¢1e15) 203429
18210 INPUY STt e£TVRLTI6TIVL(246) ~ 0 = ™ e e
18220 INPUT SCo2(1eT}eltdeT)oll241}
18230 INPUT SCaZ1ollM)e2t3el3M)
18240 INPLT EC+20108e2(208)02(240)
180S0 INPUT ZLoeZ(Vol8)e2(2s10)02(2+18)
18260 INPUY SCe2(1019)02{d01V) 049y
“IB2T0 INPUT B0 T(14101020000042(02030) - wmmmo om0 0w e e
18280 IF 2(2el0)a] TrEN 18I0V
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18290 INPUT SCoZ2(1912192(3912)+2(2412) oot e e
18300 INPUT ZC+2(19138)+2(3,138)

18310 INPUY -Dai(;vll)92(3011)02(2!11) oo m e e
18520 INPUT Z04Z(1+139)92(¢3+536)

“TrE330INPUTEC, ZCIVIOLYS2(IqTO)
* 18340 INPUT S042(1+102)92(35102)

18360 INPUY ZC+2(19103)92(3+103} -
18370 INPUT ZCeZ(1e141142(30141) T T e mme e e
18380 IF 2(2+10)=1 ThEN 18410

18350 INPUT ZS0+Z{1+140)382(3eja0)y — — 7 »ooimmr s mon o oo e

T TEIGOTINPUT S0 TS TIN I T 1IN T (E 1)
186400 INPUT 3Ce2(10104)02(3+104)
"18410 "INPUT ZD4Z(1#142)02130142) 7 -7 =~ 770 cTT oo ommeem o
18420 IF Z(2+410)=1 THEN 18450

18430 INPUT SCeZ(1s14)+Z(3sY4)3Z(20164) " —
18440 INPUT ZCo2(1915)92(3¢15)42(2415)
18450 INPUT S0+2(1918)02(3+18)92(2+18)
18460 INPUT SCoZ2(1917)+2(3917)¢2(2017)

f 18470 INPUT SC+2(192%)92(3928)32(2525) ——— -
18480 INPUT ZCeZ2(191413)92(34147)
18490 INPUT SCoZ(1923)92(3+23)e2(2023) — &~ rrmmm—oomoems o e
18500 INPUT 2CaZ(1+105)+2(34105)¢MSS
18510 INPUT SCeZ(I5106) 42 tTe)04T D T
18520 INPUT SCe2(1e147)+2(3014T)
18530 INPUT ZCoZ(19155)aZU3eI88)Y "~ = - "omommmmenes oo oo
18540 FOR Ksl4R TO 154
18550 INPUT SCZ(1eK)9Z(3eK)} - : TTT et T e emme e
18560 NEXT X

18570 "INPUT S0 Z(IvEEINZIIT2EIVL(2v26)

18580 FOR K=27 YO 3%

18590 INPUT SCoZ(L1aK) 92(IsKIGZ(29K} - 77 777 rmrmmmemrms o e vme s
18600 NEXT X

18610 INPUT SCoZ(1020)sFSyls(ly ~—~ ° ~ 7 - = om =
18620 INPUT 2D42(1+21)+FS0L81(2)

18630 PRINT - ——
18640 PRINT #FILE [S NOW LOAUEC.»

1R650 RESTORE =D : T T e
18560 GOSUR 19910

18670 PRINT . . e
18680 IF Kt<>avE32 THREN 07900
186907 IF Fr=1" 'TREN 18730~ —
18700 PRIMT #TRE FILh LOACEC WAS CREATED USING MKS UNITS.2
LB710 PRINT #CNLY MRS UNITS CAN BE USED OURING EDITING.2
FRT20 GO TC 07600 )

1H730 PRINT #THE FILE LOACED wAS CREATED USING BRITISH UN[TS.#
18740 PRINT #ONLY BRITISKH uhxrs CAN BE USED CURING EDITING.#
"187S0° GOTT OTgNO— - ST
1A760 PRINT

LHTT0 PRINT 2LCADING #1DS8R,402 o e

LAT80 Fe=2

18790 GOTC 18010

1AR00 REM #gWerCh TG BUILL a VNoAC»EPYABLt DATA FILE.#

19810 O=a . . R S et
12820 FILE 30=#yMINFUTH

19R30 PRINT SON1SoNES

InA40) PRINT 302 ¢

JHAGO PRINT ZC2100}stMlg

14860 PRINT SC LSING 1887042(114)02(300)

[HRTO 1IEES LETISEREWC U T et e e s e
1HBB0 PRINT 20 USING 1889042(145) 421345}

14900 BRINT EC USIAG 19910021149) 92 (349)
1R910 =382 =3
186920 ODRINT =C
18940 PRINT 20 LSIN
18950 $sS23% .=
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18960 PRINT SC USING 1897002(10135)02(30135)
18970 13335 =, :
18980 PRIAT =0 USING 18990'2(l06)0l(306)
IR0 “tEEEE JIFITeNRR o
19000 PRINT 30 LSING l?OlOoZ(lt?)ol(307)
19010 ¢33IBT SITIRe -
19020 PRINT =C USING 19030Q2(10137)92(30137)
19030 13333 IzESweRR
19040 PRINT U USING lQOSOvZ(lvG)ul(JcB)
1908012322 STTERREY "o
19040 PRINT 30 USING 1907002(1e15)02Z(3018)
19070 13338 ESSEeaRee
19080 PRINY 30 USING 19080e2(1019)02(3019)
19090 13833 2, IR
:g}gg PRINY “0 USING 18110+2¢1910092(3410)
13388 2
19120 1IFf Z(Zvlninl THEN 1615y
19130 PRINT 2C USING 19140+2()s 12)-1(3;12»
19160 1S2ST LSTITWNeM
}g{gg PRINT S0 USING 19160+2(1+138002(34128)"
t3238 2,
19170 PRINT SU USING 19180v2ULIeITIVZIRe1Y) = o
VIR0 313388 223,33
19130 PRINT S USING 19200+2(1¢139)02(3+139)
19200 13233 333,383%
{9210 PRINT 20 USING 19220+2(10101)02(3s10))
9220 !S2E3 .
{:230 PRINT 2T USING 1924042(1+4102)72¢(3¢102)
260 13353 3,
19250 PRINT S0 USING 19260¢2(1+140)92(3e140) -
19260 13388 3szsE,
19270 PRINY EC USING 19280+2(14103)¢2(3s10)
19PR0 8333 332%,.38
19290 PRINT 20 USING 193003 Z(TI5141T 621360~
19300 38233 JSSESVNNR
19310 IF Z(2+10)m] THEN 18360 o
19220 PRINT 0 USING 18330+2¢(1 13)02(3013)
19330 1388% 3838,
19340 PRINT SC USING l‘JSOOZ(lleﬁ)OZ(30lOQ)
19350° 18223 JTTISENRRT e
19360 PRINT 20 USING 193‘002(3 162)02(30\ﬂ2)
19320 13882 2.3
ISIRO IF Z{2+10)m) THEMN 1S40
19390 PRINY 30 USING 194006Z(1¢14)0Z(3014)
19400 13338 £333,.3
lg«lo PRINT =0 USING‘IQREO‘ITIol?Y‘tT!clsr"'”'”
196420 13333 3.
19430 PRINT SC USING 19440+2(1e18102(3e108)
9660 183SE 233,32
19650 PRIAT B0 USING 19460¢2¢1o171¢2(3e1T)
19460 1382F $3z,32
19470 IF MStmevESE ANC GI<SUSFBUANKE THENT9490™
19650 GAsaSFULaANKR
19490 PRINT Z0 ULSING 1550042(1428)041(342%)
19500 #3888 2.
19610 PRINT 30 USING 1952042011431 ¢2(30103}
16520 18288 S,
:9230 PRINY 2C USING 18540¢Z(1423)002 (0230
WGa0 13833 2,
18550 PRINY 3L USING 15560¢2(1+¢105)02(30108)
19860 18288 =
19670 IF 2(2+221m& THEN 18600
196K0 PRINT 20 LSING 1966002¢10 100)02(30106)
19%90 13838 '3, -
19600 PRINT B0 LSING 1961042¢1¢ 3ﬂ1)03(301~7)
19610 13583 =3%,
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19620
19630
19640
19650
19660
19670
18680
19690
19700

T19710°

19720

19730.

19749
19750
19760
19770
19780
19790
19800
19810
18820
19830
§98460
19850
19360
19470
19880

FILE “S15T #GET w3y "

-

t38ss .
I=s

PRINY 2L USING 1963002(10166)02(301Q6{

-
<

IF 203415512959 TREN 19670 }
PRIN “ED"USXNG‘T9660€21131557il(307$5r”"*“"““"

133z =338,
S2ED RI3E.S

FOR K=l4g 7O 154" - T e
PRINY SC_USING 1969002(1sK}s2(30K)

$138S8% 3$z2,.3=33
Tawe wwsetaal

'PRTNT'EC“USING‘T?T!GiZTTT?GTTZTﬁTZBT”"';*""

L3
]
#
"
1
l

M

0 38 ' i T
ING 19750'2(10K)02(§’K)

b

P <]

—

P 4

-y

13

[ o]
WMo =i
LY}

USING 19780+Z(1020)L (1)

USING 1980042(1e21) sLS (21 = -~ ~—= -

CLOSE =2

CLOSE 215

IF GEs#SFBLANKZ THEN 18RO T e
FILE S16t #GET #eGS

CLOSE =14 ‘
PRINT

13890 PR INT ¥ IANK YO QR USHRO—TE -ty — - e

19900
19910
19920
19930
19940
19950
19960
19979
] 19980
= 19990
200040
20010
20020
2003¢
20040
20080
2u0e0
anoro
200M0
20050
evjoon
20110
20120
20120
20te0
201%0

CIF TR AT OIS TTTRENTISID

sSTOP .
IF 2:2+20)023611 TREN 19950 T e e
F3a2GEQNYa 2
GSmsSECAYLS
GOTQ 201%0

FYx2GEONYAR

GSmaSFUL ANKS

GOT0 20150

IF 2{2+24)¢216]] Yoo, <2030
FSmpGEQLALR

OFRESFHLUANKY - =7 = o romtsmmmen o
GOT0 2010

IF 2124202 <>1612 TREN 20070
FemaGEOL 822

VS USFRL ANKS

GOTC 2ulse

113 U226 O3 2ELL TREN 200110 ° == o= mwvverom e
FEsaCEQNG] 2

GSerSECFRE#

GOTY 201%0

PRINT #YHIS GEQGNAPKIC FILE UOES NCT Ex1ST.»
FRINT 2PLEASE WE<ENTER THIS VALUEs UR TYPER
PRINT #TeE wONU'STOR TU END THE PROULRAM; #~
(am)

RETUNN
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Appendix C
DERIVATION OF PROBIT COEFFICIENTS
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Appendix C
DERIVATION OF PROBIT COEFFICIENTS

Fourteen toxic chemicals are incorporated in the UIM. These consist
of seven chemicals for which probits had been previcusly derived and seven
new toxic chemicals for which probit equations had to be developed. For
the previcusly derived chemicals, all probit equations were reviewed and
changes were made where errors were found or where new data could be util-
ized. For the new chemicals, toxic effects literature was researched and
probit coefficients were derived from available dose-response data, using
logical extrapolations and inferences where necessary.

The probit methodology is discussed on pages 77 to 90 of Eisenberg et
al. (1975) (reference [l] of this report) and can be found in numercus
tox.icology or mathematical textbooks.

Table C-1 presents the probit coefficients derived for the 14 chemi-
cals. Presented are the concentration exponent {(n), the constant (a), and
the slope (b) of the probit equation:

where: Pr = probit value
C = concentration (function of time)
te = time of exposure

Also presented are the irritation thresholds.
The dose effects data on which each of the probit derivations is based
are sumparized in the following paragraphs. Much of the data represents

expert judgment of specialists after review of the existing dose-response
data for animals and humans.
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TABLE C-1

Probit Coefficients for Toxic Chemical Lethality
' (concentration in ppm, time in minutes)

Chemical Cﬁ?e:g:tg:n COn&t)ant ’ Sitgl; © I;}:rtz::j;:ln
(n) : {ppm) .
Acrolein 1.00 -9,9315 : 2.0488 0.26
Acrylonitrile 1.43 -29.4224 3,008 None
Ammonia 1.36 -28.33 - 2.27 100
Carbon tetrachloride 2.50 -6.29 0.408 None
Chlorine* 2.64 -36;45 3.13 3.4
Hydrogen chloride 1.00 -16.85 2.00 10
Hydrogen cyanide 1.43 -29.422¢4 3,008 None
Hydrogen fluoride* 1,00 -25.8689 3.3545 32
Hydrogen sulfide 1.43 | -31.42 3.006 70
Methyl hromide 1.00 ' l-56.81 5.27 None
Phosgene 1.00 ~19.2736 3.6861 5
Propylene oxide 2,00 -7.4i5 0.509 None
Sulfur dioxide 1.00 -~15.670 2.10 . 5
Toluene 2.50 " ~-6.794 0.408 None

*Injury probits are available for chlorine and hyd:ogén £luoride only.
The probit coefficients for injuries are as follows:

Exponent Constant Slope
Chlorino 1.00 ~2.40 2.90

Hydrogan fluorido 1.00 2.797 2.90

C-2
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ACROLEIN

The dose-response data used for. generating the probit coefficients are
presented below. The data were extracted from the table for acrolein on
page 88 of Rauach et al. (1977) (reference [2) of this report).

) Exposure Concantration
Deaths (minutes) {ppom)
3 45 14.76
15 . 42.13
5 126.53
50 . 90 14.76
. 45 42.18
10 126.53
97 90 42.18
22.5 126.53

ACRYIONITRILE

Acrylonitrile is a liguid; boiling point, 77.3°C; 8 by weight in
saturated air, 14.5; solubility in water, 7.38.

An unsuccessful search for useful dose-responge data was made, and it
appears that even a substantial further effort is unlikely to pay off.
However, we can make a raasonable estimate of hulan raspcnse to acute ex-
posure at high concentrations bacause acrylonitrile is toxicologically
similar to hydrogen cyanide (HCN), and a similar type of response can be
expected. The problem then is to estimate relative numbars.

The complicating factors are:

-

® HCN gives far from constant efilects for a given dose (Ct)
over various exposure times; the reason is rapid detoxifi-
cation to 3CN' and presumably acrylonitrile is the sama.
(See the table in the Hydrogen Cyanide section below,
where the ICtgd for 30 minutes is 10 times that for 0.5
minute.)

e The CN of acrylonitrile may not be as immediately avail-
able in vivo (though the literaturae is unclear on this),
and so the detoxification may have more opportunity to
ccour, (We propose to ignore this: we have no way to
allow for it, and not doing a0 will avcid possible under-
estimation of casualties.)

*1Ct g is the dose {concentr:tion times time) which results in 508
deaths.
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Lethal exposures to acrylonitrile from Patty (196Z) are:

Rat 1.38 mg/liter
Rabbit 0.56 mg/liter
Cat 0.46 mg/liter
Guinea pig 1.25 mg/liter
Dog 0.18 mg/liter

These are not to be regarded as LCgg'values and times are lacking or not
explicit, so we have no ICt values. Note that the dog is most sensitive,
as for HCN. oOmitting the dog, we have a value of roughly 1 mg/liter or

1,000 mg m~%. This is equivalent to about 500 mg/liter of HCN (on an }
equal CN basis). The concentration of HCN estimated for LCtgsg ia man is: '

Time Concentration
(minutes) (mg m~Y)
1 3,406
3 1,467
10 607
30 687

We don't know the times for acylonitrile, but they are very probably
nore than a faw minutes {and this is the true range of interest for the
VM), so for the derivation of the probit coefficients for acrylonitrile
vwe used the HCN doge-response data. {Acrylonitrile should, howaver, be
significantly less of a hazard because its vapor praessure is lower.)

ANNONIA
The best estimate of dose-response and its time dependence is pre-

sgnted in the following table which is extxaoted from Table 6-~4 (page 86)
of reference (1] of this report.

) Expogsure Time Concentration
Deaths (minutes) {ppen)
3 45 1,750
15 3,250
S0 a0 1,750
45 3,250
97 90 3,250

*1C5p 18 the concantration that rosults in 508 deaths. Usually a time is
spocificed whon ICgo io given.
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CARBON TETRACHLORIDE

The probits for carbon tetrachloride are derived from dose-response
data presented below and extracted from pages 81 and 82 of Rausch et
al. (1977).

1 Exposure Time Concentration
Deaths (minutes) {ppm)

5 5 . 6.67 x 10°
15 4.45 x 103
30 3.18 x 10?
60 2.54 x 10°

5 33.4 103
15 22.25 x 103
30 15.9 108
60 12.7 10?

CHLORINE

This is definitely not a Haber's Law toxicant. As comantratioh in-
creases, the LCtsg decreases. Best estimates of time relationzhips are:

ICsq ICts0
(ppm) ___(ppe min)
Several hours 20 3,650
60 minutes 33 1,980

10 minutaes 600

Time

The doge-reosponse would be wore or less the same 5& the various axpo-
sure times. The best estimate of dose-responss is:

S Lethality Relative Dose

10 0.66
20 0.76
50 1.00
80 1.30
90 1.50

The basis for the injury probit coefficients is given on page 87 of
Eisenberg et al. (1975).




HYDROGEN CHLORIDE

The probits for hydrogen chloride were derived from the dose-response
data below extracted from Tabla 5-4 of Rausch et al. (1977).

Y Exposure Time Concentration

ratalities (minutes) {ppt)
3 45 ' 302

15 906

2.5 >1,342

50 90 302

45 906

10 >1,342

97 90 206

HYDROGEN CYANIDE

The following estimates of toxicity for man are from NcNamara (1976),
and may be confidently used as the best ard most authoritative estimates
available, and were usad to derive the probit coefficients after converx-
sion to ppm.*

Lethal Dosages for Nan

in wg min m™}
Exposure Time ' : A Deoaths , = A
(minutes) 1 16 30 50 84 99
0.5 1,177 1,606 1,790 2,032 2,552 3,480
1 1,930 2,632 2,937 3,404 4,183 5,705
3 2,546 3,473 3,874 4,400 5,519 7,526
10 3,888 5,302 5,916 6,072 8,426 11,491
30 11,992 16,355 18,247 20,632 25,991 35,443

McNamara arrived at these estimates by the same sort of method that we
have used previously. Data for various animalg {Barcroft, 1931) were ana-
iyzad to get dose-resgponse ragrassion lines, and the susceptibility cf man.
(i.e., absolute value of ICtgy) was assumed to be similar to that of the
resistant goat or wmonkey. (This was supported by, inter alia, Barcroft's

*To convert mg win »”' to ppm min, multiply by 0.906.

C-6




7 A A,

g Ay

expogure of himself and a dog in the same chamber.) Data for the mouse
were used to estimate relative ICtgg values for various times.

There is no basis for estimating incapacitating casualties, which are
likely to be rare. A few might suffer sericus brain damage or persistent
mental impairment (there is some evidence that Barcreoft was afflicted for
about 2 year), hut there is no quantitative information and they would
certainly be a small minority at most. (2arcroft's self-exposure was
probably between 825 mg min m~? and 1,032 mg min n™3.)

HYDROGEN FLUQRIDE

Response to this toxicant obeys Haber's law, i.e., effect is a func-
tion of dosage only and not a function of time amd conceatration. The
dose-response data upon which the prohit ceefficients are based are pre-
sented in the following table as extracted fram data on page 37 of Rausch,
Tgao and Rowley (1977) (reference [3] of thia report).

L Dosa
Deaths {ppm min)
120 24,450
95 19,560
50 12,255
5 7,335

HYDROGEN SULFIDE

No data suitable for caloulating dose-response reyression far hydrogen
sulfide {HiS) has been found. MHowevar, it appears that the same dose-
responye as for hydrogen cyanide (KCN) {3 unlikely to be sericusly in .
exror. Evans (1967) stated: )

*There is a close similarity between the actions of MCN and
Hi5 on enzyme syatems; both act as inhibitors of catalasss
and percxidases (which all contain iron), ard of dopa oxi-
dase, succinic dehydrogenase, carbonic anhydrase, dipepti-
dages and benzanidagse. HCN is known to coabino with the
iron in cytochroma Ay (Keilin and Haxtree, 1939);: Hy5 probe-
ably acts similarly, and has also been shown to inhibit, and
at about the same molar concentrations, other systems cone
ntcted with tissue oxidations, such as the Coll; oxidase
system (Slater, 1958)."

The most conspicuous effects of exposure to high concentrations are
logs of consciousness and respiratory paralysis. Ymmodiate first aid to
restore respirvation is uvffective. Victims who recover naturally or with
medical aid seldom show any lasting harm unless hypoxia has damaged the
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cerebral cortex. The gases are similar also in being quite rapidly detoxi-
fied in the body. For our purposes, this means that the simple dosage-
response relation of Haber's Law does not apply. The gasas differ in that
H2S has a stronger odor, particularly offensive at low concentrations (but
at all concentrations, especially higher, olfactory fatique is rapid), and

it is also more irritant, so that its effect on thc respiratory mucosa and
sye dominates the picture at lower concentrations; eye effects may persist
for some days.

The close similarity of the two toxicants, HCN and KE:S, suggests that
the slope of the regression should be similar, and that the time-dspendence
of ICt should also be similar; tha evidence is that detoxification ccours
at a gsimi)lar rate. We need therefcre te check that lethal exposures are
estimated to k2 of the same oxder. .. '

Patty (1963} yives the ““dangercus® exposure for 0.5 to 1 hour as 560
to 980 my w~Y; i.e.. & Ct of 34.650. RTECS (1977; apparently quoting
Henderssn and Haggard, but no reference is given) quotes an IClo (least
lathal concentratich Found) of 860 mg m” S gor 10 minutes (CT = 25,200).
NIGSH {1577} gives a concentration of 1,400 ug m~’ as “rapidly“ fatal,
whickh may be gupposed to mean of the order of 15 minutes (CT = 21,000).

An estimate can bo made from the well-known Poza Rica disaster (quoted in

NIOSH, 1977}, in which exposure for less than 20 minutes to an estimated
1,400 o 2,800 g n ¥ killed 22 and hogpitalized an additional 307; re-
sidual servous damage was reported in fonr. {The Ct, admittedly uncertain,

~ way have been 2,100 x 15 = 31,500 »g min o™ }.) Deaths were delayed in a

few: four at 2 hours, four at € hours, onc at 24 hours, one each on the
2nd, 5th, 6th, and 9th days. "About half the domestic animals...died",
sostly during the acute phase. NIOSH (1977) also quotes data for mon-
keys, including one unconscicus and noeding artificial respiration after
25 minutes at 700 mg m~> (Ct = 34,300). Poda (1866) reported 123 cases
of H2S poisoning at an industrial plant. Thore were no fatalities but 25
hecama unconscious. Stay in hospital/infirmary was:

25: 1 hour

62: 1 to 4 hours
11: 4 to 12 houss
6: >12 hours.

The estimates of CL for fatality, despite their unrcliability, en-
courage the use of NoRamara's HCR estimates for waat of a better solution.
Cokpare, for example, his ILCtgg (30 minutem) OF 20,632 mg min w~’ with the
HiS estimates. It appears that HaS is a little less toxic: thus, probit

- coefficients were derived by doubling the HCH figures and converting them

to ppa.
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METHYL BROMIDE

All the evidence points to the fact that this is a strict Haber's Law
toxicant over quite a wide range of concentrations. On the basis of dose-
response data for several species including man, the best estimate for
lethal dose in man is:

ICtgg = 125 x 10° ppm min.

The slope of the dose-response relationship is based on the data devel-
oped in Rausch et al. (1977), page 89:

Y Concentration
.Lethality (ppm)
99 ~ 184.3 x 10°
90 164.4 x 103
50 . . 125.8 x 10°
10 . 98.4 x 10°
1 11.2x% 10}

PHOSGENE.

The probit Loeifxcmanta for phaagane ware derived from the followiaq
data extracted from Rausch et al., page 89: .

 § Doge

Lethality {ppe nia}
95 1,052
50 765

15 526

PROPYLENE OXIDE
Propyleno oxide is a liquid, with a boiling point of 34.2°C.
Epoxides of low molecalar wolght ave primarily irritants with a mild
depressant effect on the central nervous systam. A alkylating agents,
they have a radicaimstic effect.

Data in Patty shox a considerable influence of time on effective con-
centration. An examnle from data on minimum intensity of exposure to

C-9
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cause death in all animals:

Time Concentration Dosage

(minutes) (mg m~3) (mg min m~3)
6 95,000 570,000
60 33,300 2,000,000
600 ~ 9,500 5{700, 000

This time-dependence of dosage is not unlike HCN. ' These data were used tc
derive the exponent of the concentration.

The data also show that propylene oxide is not very toxic. With an
ICtsg of the order of 1 x 10 mg min m™°, it is similar to carbon tetra-
chloride and methyl bromide. The type of dose-dependence is however much
more like that of CTC than MeBr (which has & Haber-type dependence on
dosage). Despite the considerable differences in toxicology, wa think
that the CTC dose-response data should serve adequately for derivation of

propylene oxide prebit coefficients,

SULFUR DIGXIDE

This gas has been studied very extensively in chronic, low-leval ex-
posure, because of its prominence in air pollution monitoring and control.
{It 13. _boaevery, probably a proxy for sulfates that are the actual etio-
logic aqem:e in epidemiological studies.) Low-level human exposure shows
it to be highly irritant. Henderson and Haggard (1943), for example, give:

3] 2qu’

8-12 21-31 Thrashold for throst irritztion

10 26 Maximum allowable or long exposure

20 52 Threshoid for Lumadiiate eye irrigation anmd

coughing
50-100 130-260 Muximun for 1/2 to 1 hour
400-500 1040~1300 Damgerous for short exposure

Johnstons and Niller (1960) say that “intolerable irritation and
laryngospasa® occur at 2,000 ppm (5,200 mg m=?) and laryngeal edema fol-
lowc. NRIOSH (1974) says that in catastrophic exposure, asphyriction s .
probable; if the victim suwrvives, chemical bronchopneumonia may develop
and may be fatal after some days. (A man exposed for 15 to 20 minutes
died 17 days later.) Cynomolgus monkeys exposed to 200 to 1,000 ppm (520
to 2,600 ny m~?) for ons hwaur {Ct = 31,200 te 156,000 mg min u~?) . sué-
fered permanent deterioration of respiratory funct.iom t.hay had becn dinder -
chronic, low-level exposurs for 30 weeks.
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We have here a case unlike any previous one. studied for the 014 and
unfortunately insufficient data to support reliable estimates. The
strongly irritant properties are not unlike those of NHy or HCl, or even
of Clz: and the persistent, possibly fatal pneumonia reminds one of Cla.

But it is clearly not s0 dangerous as Cl: in doses below the asphyxiating
level.

oo g

The best estimate for dose-response is that it is similar to HGl.
Thus, the probits for sulfur dioxide were derived assuming doae-reiponsa
is identical to HCl (in mg min m™3%).

Py

YOLUENE

Toluene is a liquid; boiling point, 110.6°C; § in “saturated" aix,
3.94. It is a powerful narcotic and a central nervous system depressant.

Some data from Patty and other sources are shown below:

Minimum for given effect in ‘animal exggtimant (mice)
_Prostration 10,000 - 12,000 mg m

Death 30,000 - 45,000 mg’ m" [No times given.]
Rats: 18 dals of 4-hour exposure
4, 700 ng m No deaths
15,000 mg m~° = Deaths (No nrumbers of deaths.]
Volunteers: at 8 hours unless stated
750 mg n Nild weakness, paresthesia
1,500 mg m” Same, plus mental confusion

2,250 ;g m ’ Nausea, dizziness, staggering; mental
) confusion in 3 hours
3,000 ng m® Incoordination at 3 hours

These show incapacitation at 2,250 X 8 X 60 - 1,080,000 »g min m*?
to 3,000 x 8 x 60 = 1,440,000 mg min m*?
Ratg survived

37,600 20 min = 752,000 mg win n"
. 75,200 60 min - 4,512,000 my min m~

o Fromns e sty Y

Rats

© 10,750 % 150 min = 2,812,500 mg min m"? were complately narcotised.
~ Daily exposure (time?) to 3,760 ~ 7,520 mg m" caused incapacitatioa.

Thase observations can be compared with those used for a.n in develop~
ing dose-response for carbon tetrachloride. Using the data from 10- to
30-minute exposures only, the earlier report shows:

g “Harassment (dizeiness, atc.) at 39,000 to 150,000 mg min a™,
4 Dangercus at 438,000 to 8,190,000 1g min n~?

j Lethal at 2,438,000 nig #sin @™" and up.
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These are in the same ballpark as the toluene data and the two chemicals
are somewhat alike (as regards acute toxicity; not so alike for chronic
exposure) . We believe the CTC equation is adequate for toluene.
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Appendix D
DISPLAY PROCEDURE FI1LE, PROGRAMS AND JOBSTREAM

FIGURE D-1. DISPTR

FIGURE D=2, PIRDISP

FIGURE D-3. EXPDISP

FIGURB D-4. TOXDISP

PIGURE D=5, CALPLOT

. FIGURE D-6.  PLYINFO
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DISFTNe
IF(FILE(F4AS)=0)GEToF.
REWINDsF oLGOSLISTOUT,
RFL+60000.
FINeI=FoL=LISTOUT+OPT=0+B2LGO
1LODE ¢ IF (FILE (LGOyAS)=0) GET+LGC.
ASCII.
REWINDWLISTOUTWLGOW
RETURNGNPFILE W
MAP (OFF)
ATTACH DIS=D1SSPLAZUN=LIBRARY,
ATTACHUNIPLOT/UN=L IURARY .
RFL+100000.
LOSET(L18=0IS/UNIPLOT)
LGO,
REWINDJNPFILE .
IF(FILE(TEKANS 4AS)S0)GET e TEKANS o
REWIND (TEKANS)
CALL (UNIPRGC+S= EPOST(CEV!:?EK.INPUT-TEKA&S!
RETURN+TAPE62oL ST
GOTOs2END,
EXIT.
DAYFILE.
GOT0+2END,
40)4X+GOTOW L INFO,
4014RGOT04 1 INEQ,
4010XeGOTOWIINFO, . A
4010RGOTOW L INFC, _ , .
. 4002X+607041 INFO, :
' 4002R46G0T01 INFO.
1CALX+6OTO 1 INFO,
1CALRGOTOW1 INFO,
1INFOOGET+PLTINFOZUNSLIBRARY,
COPYCF oPLTYINFOIOUTPUT 9107480,
2ENDJRETURNPLY INFOWC1S,

FIGURE D-1. DISPTN
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1020
1000
1094
1098
1021
1022

1024

1023
102%

1024

1027
1028

1029
1030

1002
3

PROGRAM FIRDISP {INPUT sOUTPUT 9 TAPES=INPLT o TAPEG=QUTPUT s TAPES)
CIMENSION READ(2) o TITLUTI«TITLItT)I«TITL2(T)

OIMENSION XA{410)eYA(410) 4AXtI06110)9AY (3041120} 0AY)¢305210)
DIMENSION BX(600) +BY(600) 9BYLC600) +CELLID(410)

OIMENSION IPK(S0)sIPK1(50)¢1PKZ(80) oNP(20)+PECNT(10)
DINENSION N(ﬁOO)OXAI(QOO,QYAA(QOD)oﬂQOOS)tKAI(QOO)vVAY(QOO)
OINENSION DX (4101 9DY(410)0Y1(410)+2A(210)+28(210)+281(210)
OIMENSION LSTRNG(SO0)+LST(S0)sLTV(80)

OATA NP/0+000¢0+0004090+409090¢09000+00000009040/

OATA PECNT/140025:015040075.0099.0/

THIS PROGRAM [S FOR PLOTTING

NP=3 FOR PUFF MOODEL, NPaS FOR PLUNE PODEL

WOIRa0.0

PRINT 1020

FORMAT(® WRITE THE PLOTTING FILE NAMES)

READ(S+]1000)AFLLE

FORNAT (AQ) .

PRINT 1094

FORMAT(® ENTER THE PLOT TITLE (€2) CHARS,)==®)

READ (5+1095) MEAD

FORMAT (2410} B

PRINY 102}

FORMAT(® DO YUU WANT TO CHANGE ThnE SPILL LOCATION+®}

PRINT 1022

FORNAT(® ANSWER ) FOR YESs O FOR NO®)

READ *y NA)

IF(NAL .EQ. 0)GO TO 102)

PRINT 1024

FORMAT(® WRITE THE CELL NUMBER WMERE THE SPILL willL GCCUR.®)

READ ®y NCELL

PRINT 1028

FORMAT(® 0O YOU WANT TO CMANGE THE WIND DIRECTION FMOM THE ONE®)

PRINT 1026
FQRMAT(®  MMICKh YOU USED TO CALCULATE THE OATAe)
PRINY 1022
READ o, NA2
1F (NAQ +€Q. 01GO TO 1030
PRINT 027 .
MRITE THE ANGLE GETWEEN X AXIS AND THE wiND ODIRECTION®)

FORMNAT(®
PRINT 1020
FORMAT(® IN DEGREEs o FOR COUMTERCLOCKMISEs = PON CLOCKMISE®)
READ o, wOIR )
WOiRawDiass7,.2978
WRIVE (6o 1029 INCELL oM0IN
FORMAY (SR e faeSRFG.2)
CONTINUE )
CALL PFSURIGRATTACH ¢SHTARESIAFILE209000:0sUCIESeEN)
REwING © -
AGATRG.0
YMAR®) . 8
YORTs0,.0
COnNTINgE
REAG(S0)O002INPLOY o Bl ol 20RYe2
IFIEOF (91135430
FORNAT(31362E12.400100
IFINPLOT J£OQ. 200160 TC 10
IF LWPLOT J£C« §1GO 10 15
IF (nPLOT (EQ. 3960 YO 20
IF (nPLOY (EG. 5160 TO 2%
IF(NPLOT +EQ» & oORe NPLCY o20s 71C0 IC V6
IFINPLOT. €Qs §99) TMUUR/)000.
;zt::Lg' o£Ce B JORe KPLOT JLus 9960 TC Yo

PIGURE D~2. PIRDISP
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HE e ire .

P 2 R

MR £ S e SplePT Rty TENE

T S ATRIIG HIN 1 CAN

R R et

READ TOXICITY+FLAMMABILITYoWINDG SPEED+CONCENTRATION
10 1TOXsll
UWINDO=X/100.0
fFLN=12
CONCEN=Y
GO T0 S
READ CELL CENTER
15 Isl}
Nllag
XA(1)nXe)1000.0
YA(1)=Y®}1000.0
CELLID(I)=2
NP (NPLOT) =NPLOT
GO 10 S
READ PUFF MODEL OATA
20 I=l}
Ju]2
AX{lsJ)nX®)000.0
AY{ledimy2]1000.0
AY1(14J)mey®1000.0
Nigsl
NP (NPLOT ) aNPLOT
IFtaYileg) oGTe YHAX)YMAZ=AY(leJ)
60 70 S
READ PLUME WOOEL OATA
25 Is)
BX{1)nX91000.0
AY(1)eY®}1000,.0
OY1 (1) e=ve]1000,0
Nlssl
NPINPLOT ) aNPLOY
IFCBRUY) oGV RRAXINMAXREX (D)
TFIBYLI) oGT. YRAR)YNARERY(])
GO 10 S
T6 NP IRPLOT)aNPLOY
IFANPLOY JEQ. & «OR. NPLOT oEQs TIIaNPLOT=S
1'{';&0? +EQs ¥ +0Rs KPLOT oEGs 9) InNBL0OT=T?
-
JGNIOn12
RileJinXe)S.0
IFIR(Led) oGYs YORTIYGRTER(I0Y)
GO Y0 &% :

35 CONYInut _
IFIRCELL +£Q. 0100 TO 51
ACENTRAINCELL)
YCENnYA INCELLY
%17 CONTINUE
TFARCELL JEQs O oANDe DR .tﬁ. 00760 YO 811
00 S13 la]«N1)
1P INCELL +EU. 0G0 YO 51‘
AALTVaRA () «RCEN
YAUL)uvA L] ) ~YCER
1FINCIR ,EQ,. 0.0)G0 TO $))
G185 KACLINRA (1) *COSIaDTIRIsvALLI*SININDIRY
VA(I)n-altlt'Sluluoln)-vatll'cos¢u0£al
513 CONYINUE
%11 CONYINUE
REvIKD ¢ )
IFINPII) «C0e JIRMARNARIN]I24100)

Jel
00 92 Ia1.N1)
IFexaql) LY. 0.001GC YU 92

IFLARS(YALTY) €T YNAKIGO YO 92
IF (ABS(RAITID LV eB00e0RLABSIRACT)) GYANAR) GOTO W¢

PYGURE D-2 (continned)
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92

301
302

362

304

212

n

e

us

21s

1o

1068

48

Mi{JIn]
XAA(J)=XaA(])
YAA(J)BYAL(])
NJ=J
JuJei
CONTINUE
IF(XNAX LT, 99.0)G0 YO 02
IFiXMaX LT, 1000.0)GO TC 303
IF (XMAX (LT, 10000.,0)G0 TO 304
PRINT J2301
FORMAT (® wARNING=<pAXIMUM DOWNWIND DKSYANCE ﬁlCEECS 10 KN,®)
GOTO 30a
AMAXSANAR +5,0
XLIMSATINT (XMAX)
RINCoXLIN/4 .0
G0 T0 212
AMAXERMAR 80,0
AL INSXMAR=ANOC (XMAX2540)
RINCeXLINZ4,0
GO 10 212
RMAXSXMNAR+500.0
KL INaXMAR=AMQC (XHAX$5040)
XINCeXL IN/4,0
IFLYHAX LT, 10400G0 T0 1)
IFLYNAR LT, 100.0)G0 TO Jla
TF{VYNAR LT, 1000.0)G0 TO )15
YHARSYMAR 0,5
YLINaYNAZ=ANMOU (YMAR0.5)
YINCavL In/2.0
G0 Y0 21s
YHARQYMAK ¢S, 0
YLINRGINTLYNAR)
YINCaYL IN/R.0
GO Y0 2l
YHARSYMAY 5040 -
YLINaYNARCARGQD (YRAR ¢844}
YINCRYLIN/240
RSCALuRL TH/)2.0
¥SCALeVL IN/a .0
YHINesYL IR
IRIYE(&.IO’ﬂilLlNoYLlIoVﬂlHolthOVIﬂc
FORMAT (SR SFE8.2)
CAMLL uNipLOT
CALL PAGEL11.0e14,0}
ENCOOE (S ol 0BATITLY Mol
FORNAT (201, 0utR FLARNABLE LINIY CUSVE 281041083
IFINP(I) JEQe U oMy WPLY) EC. QIGO0 TG N
SALL TITLE(TITL=100¢1InK OFSTARCEIN),
11201307 OUISYANCEINI 0130024008005
PLOT LOSER LINIY FLARNADLE CUNMCENTRATICHN
CALL GRAF (0o o N ERConLIW YB TN YINC o VL IN)
CAML WanRER())
CALL BLAKI{desheleSeTedeledn]}
COLL CURVE (RARGYAANI o))
IFing ECe 00GO Y0 30
Jui
CONTINUE
AReRAMLJI=04)
YYSCAALS)
ATESaRAM (JI=RAA LI
YIESaYaR (J)=VaALJ=])
If (RYES €Qe Oo «8N0s YVES «EQe 0.0 WiJION(J=))
ENCOCE (20+8S8 UML)

FIGURE D~2 (continued)
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S8

10

52

a8

9
«8

56
60

n
78
1087
1098

382

FORMAT(1k 41J:1NS)
CALL RLMESS(Us100eXXoYY)
1FtJ +EQNJIGO T0 70
IF(J .GF, 4001G0 YO 70
Jujel
GO TO 56
CONTINVE
IFINPLA) +EGo 4)GO TO &3
NJip=l
IF (URINDe LEs Se0) NJHPS2.
00 S0 1s2c:NI2oNJNP
J2s0
00 S2 Jelsl0l
IF (AX{T+J)oL¥e0s) GO TO S2
J2uJ2el
OXtJ2)eAx(Led)
DY LJYmaY (e}
OY1tJ2)e=0Y (J2)
CONTINUE
CALL CURVE(DReDYeJ240)
CALL CURVE tOXsQY10J2+0)
KilsSe{l=])
ENCORE(40+205LSTRNGIKI]
FORNATL13.80 SECSY)
CALL LINESILSTRNGIPKs})
RPQS=AX{1+S1)/RSCAL

¢ (lo(ﬂo!oﬂ“ol.cgtlﬂoonoloEQOlSQO‘.ibggtac) YPOSL )30,

YPOSua 0285 (LAY L1251 27SCAL »YROSI
YROS1layPOSilesd

CALL STORY [ 1PX |+ RPCS s YPOS)

IFLL E0. N12VGG Y0 So

1Pt 0T, 25360 Y0 %S¢

CONY INUE

CaLL CURVE(BNsBYINTA O}

CALL CURVE (BRsBY1eNIAGY)

EHCAVE (40460151 IVNTND

CaLL RESEY 1SHALANS)

FORMAT(SruIND VEL 82480 NISE)

CALL LINESILSTIPR] 1)

CALL STORYLIPKLsivdetous0)
CONRNInCONCEN®] 000,

ENCODE 180260\ THICORKR]

FORMAT (1aRFLARRASLE LIREY JEvedeTh REACNS)

CALL LINESILTVIPU20Y)

CALL STCRVIIPN2 190400708

CatL EnDoL t~))

CONT INUE

THE POLLOWING IS FOR PLOTTING FIRE OANMGE

CONTINUE

ENCODELS001097eTETLIY +E4D
FORMBTLIARFIRE LETHALITY 28100 158)
ENCODE (S0+1098, T1TL21 WESD
FORNATIIINFIRE INJURY 424104100}
TPIVORY L Ts 108.00C0 10 303

1P IYORY L f. NCO-O)GO ¢ 240

1R IVERY LT, 10008.,0060 10 38
YCATevYGRtes, 0

YTOPSAINTLYCRT)

G0 Y0 24\

YORToVGHT+S0.0
YYOPayYGRTeAM! , [YCRY oSoud

GO Y0 241%

FIGURE D=2 {continued)
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A4S YGRTaYGRT+500.0
YTOPeYGRT=ANQD (YGRT¢50.0)
261 CONTINUE
75 XC = XALIGNID)
¥YC = YALIGNID)
83 00 &s 1=},2
IFCILEQuIICALL YRTLEATITLE e=10001308 OISTAKCE(M) o
J13013MY DISTANCE(M) 913012400640)
IFL1.€0.22CALL TITLEATITL2+~1004130R OISTANCEN) ¢
11301307 DLSTANCE (M) 013¢1240¢8.0)
1F(] «€0. 1)GO YO M
IF(I .EQ, 21GO TQ 372
371 YMAXSAINTY (0.30°YT0R)
GO T0 373 .
372 YMAXavTOR
373 CONTINUE
CALL BLNKX2(3¢8+7:74743¢8030))
YINCaYNARZ2.0 .
L NARSAO*YNARY, IO
RINCulMAx/2,0
YHINRm=YHAR
AR INu=XNAN
VSCALBYMAK /% o0
RSCALBANAX 26,0
Ju)
00 219 KaluNll
RARIKI o2 A tK)wp(
YAY(K)aYBIK)oYC
IF LABSLRakiN) ) AT, 2MARIGD YO 2iS
IF (GOS IYAYIND) QY. YWARIGO 70 218
RAA(VORAK IK)
vAA (L) avAY LK)
Miglex
NJley
JeJe]
215 CONTINUE
CALL G“'F(l“l.'l‘kﬂollii"ﬂ!“tV!“ﬁp"‘ll
CaLL WARKEACL))
caLL CUﬁvttithovllotho-l!
) : L.l
: 156 CONYINUE
REeRAA{LY=0,])
RYavaatlL)
o XTESWRAL (L 1=RAAIL=])
YTESoYAALLIoVARIL~]}
I (RTES.EQ.O. GRYTESEQ00) ﬂ“."““."u
ENCOLE 204 1200uINLL)
120 FOMNATILF +1301r0)
CALL RULMESS{UvI00eaR VY
1L «EQ, NJ1IGO YO 127
Lot}
L1 UL +£Ce 000160 TO 127
G0 VG \ie

PIGURE D-2 (coatinued)
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127 CONTINUE
lPOSuQ.O
00 100 Jul.S
O15T82.00R(1¢J127200.0
ZALL) = <R(leJ)
28110,
701{1)=0,
. 28(201)aQ,
28120110,
00 110 Kn2.:20)
ZAIK) e2A(K~]1) «D1ST
EFCZAIRD oGV« REL4JIIGO TO 112
ZOIXIaSCRY(R(1ey)®92 « ZA(X)O®Q)
2B1iX) & <TB(K)
110 CONTIaUE
112 CalL CURVEIZALIB+20140)
CoLy, CURVE(ZA+281+201:0)
RPOSe e nP0S
YPQSea.0 » 2011001 2v5CA,
ENCODE (300 134 LSWIPECKT LY
116 FORNATIFS,1e00 & o1b0)
CaLiL SCpLa
CALL LEIRESILSE+1IPR,))
CaLL SYARY LIPS ) oRPCS . YAGS)
3100 CONTINUE )
CALL NESETISMBLAKS)
ENCO0C 1J0480oLSYIVNEND
L Sl
CALL LINESILESVIPR] 1)
CALL SYORY(IMR )2 Llekio0s0.0)
ERCODEtS0 1 TRSLTVITHG - )
170 FOMMAY (L INVAROR WASS &  LEB.J04k KES)
CALL LINESILYVIPK24 D)
CALL SYCRY(1PU2edra.0eT00)
IFtL +€0. 1) Cati EAOPLU-P)
Pl JEQ, 20 CALL EnDPLI-Y)
8% CONTINUE
3880 CONTINUE
CaLl OONEM.
L]

© FIGURE D-2 (concl - Asd)
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1020
1000
1094
i095
1021
1022

1023
1024

1001
1002

30

10

1§

PROGRAM EXPDISP(INPUTOUTPUTsTAPES=INRLTTAPES=OUTPUT+TAPES)
OIMENSION HEAC(2)oTITL(T)»TITLIIT) o TITL2(T)
DIMENSION XA(405)eYA(405)CELLID(40S)92A(210),28¢210)4+281(210)
DIMENSION NP(20) +PECNT(10) oYM (6)
DIMENSION ISK(SO0)oIPKL(S50)2IKP2(80) +XAX(400)sYAY(400)
DIMENSION LSTRNG(S0),LSB(S0)sLTV(B0)
ODIMENSION M(400) 9 XAA(400) YAA(L00) sR(6¢5)
OATA NP/0+090900090909090+000+000¢090+09000+940/
DATA PECNT/140025+09504097540+99407
DATA YM70+00Ce09000004000409040/
THIS PROGRAM 1S FOR PLOTTING
NP=2200 FOR GENERAL CATAy =) FOR CELL CENTER
PRINT 1020
FORMAT(* WRITE THE PLOTTING FILE NAME®)
READ (541000) AFILE
FORMAT (AR)
PRINT 1094
FORMAT(® ENTER THE PLOT TITLE (<21 CHARS,)w=e~®}
REAC (5+1095) hEAD
FORMAT (2A10)
PRINT 1021
FORMAT(#* DO YOU WANT TO CHANGE THE EXPLOSION LOCATION *)
PRINT 1022
FORMAT (#» ANSWER 1 FOR YESy 0 FOR NOW)
READ #, NAN}
IF(NAN1 JEQe 0)GC TC 1024
PRINT 1023 .
FORMAT(# WwRITE THE CELL NUMBER WHERE EXPLOSION wILL OCCUR®)
READ #y NCELL )
CONT INUE
CALL PFSUB(G6RATTACHsSHTAPEGsAFILEQs09090sUCIESIEN)
YMAX2]40
READ(991001)NeITOX e IFLMsUWIND+CONCENoTNG
FORMAT(313,3€12.5)
TMG=TMG/100040
UwINO=UWIND/100.0
CONTINUE
READ(941002)NPLOToI1012eXe7 o2
IF(EQF (9))454+30
FORMAT(313+42E12,54A10)
IF (NPLOT JEQ. 200)GC TO 10
IF(NPLCT +EQe 1)GO TO 1S
IF(NPLOT +EQs 14760 TO 20
IF(NPLOT +EQ. 15)G0 TO 2%
IF (NPLOT .EQ. 16160 TO 28
IF(NPLOT +EQe¢ 17160 TO 31}
IF(NPLOT JEG. (8)GO TO 35
IF(NPLOT .EQ. 19)GO TO 3&
IF (NPLOTs ECQs 199) TNMGmY®,Q01
GO0 T0 S
READ TOXCITYSFLAMMABILITYwIND SPEEDs CONCENTRATIOM
ITOX=1}
IFLM=]2
CONCENaY
G0 TO 5§
READ CELLS
I=]1
Nll=]
XA({I)=sX®#1000.0
YA(1)aY®1000.0
CELLID(I)=2
NP (NPLOT)sNPLOT
GO TU S

FIGURE D-3. FXPDISP
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C  NPLOT=14 FOR IMPACT DEATH
20 I=aNPLOT - 13
Jsll
IGN)C=]2
R(I+J)uX#1000.0
NP {NPLOT)2NPLOT
IF(R(TIeJ) oGTe YM(L))YM(I)ZR(LpJ)}
GO T0 S
C NPLOT =18 FOR INPACT INJURY
25 1nNPLOT=12
Jull
IGN1D=]2
R{1¢J)mX01000,0
IFfR(Ted) «GTe YM(I))YN(I):R‘I-J)
NP (NPLOT) =NPLOT
GO T0 S :
C NPLOT=16 FOR FLYING SEGAMENT INJURY
28 NP (NPLOT)=sNPLOT
. I=XPLOT=13
Jsll
1GN10=312
RETedimN2100040 :
IF(R{Ted} 6T fﬂ(l))YN(l}lﬂ(l0J)
GG 10 S
C HPLOT=1? FOR PEAK OVERPRESSURE OEATH
31 NP (NPLOT)aNPLOY
T=2NPLOT=1]
Jall
16N1D=]2
Riled)mAel004.9
IF(R(T+d) oGTe YMUIMIVMLITIYRR(D0Y)
60 10§
< NPLOT2}8 FOR PEAK OVERPRESSURE INJURY
35S NP (NPLOT)aNPLOY
IRNPLOT=1)
Jull
IGNIDel2
R(IeJInxs1000.0
IF{RIIJ) oGTs YR(IVIVECDIR (149D
60 Y0 §
NPLOT=218 FOR STRUCTURE OAMNAGE
38 NP (NPLOT) =NPLOT
1=NPLOY=1 3
Jnll
1GnIDw]2
RilyJ)ekel000.0
IF(REIey) oOFs YNC(LIDVYRIL)eR Loy}
GO 10§
@5 CONTINUE
YRAXBARAR L AYMCL) oYRIZI oYW (D) o YR (&) s YN(S) YN (D))
YGRTuyNAX
REwIND §
IFLYNAR (LT. Q0040180 10 332
$FLYNAR LY. 1000.00G0 TC 33
tF(vNAx LY. 3000040060 TO )30
332 YMAX=YNARSS,0
YHARRAINT {YHAR)
G0 Y0 24}
333 YHANSYNALE50,0
YHAR2YNAR=ANOC (YNAKsS40)
GO0 T0 26}

e

i

A IR it
(23

——

T it . o daic

Y
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kXL
24!

73

732
a3

1096

1087
1098

216

YMAXRYMAX +500.0

YMAX2YMAX=AMOD (YMAX¢5040)

COMTINUE

IF(NAN]1 LEQ: 0)GO TO 731

XCsXA(NCELL)

YCaYa (NCELL)

gu T0 732

CORTINUE

XCaxhA (IGNID)

YCa¥A (IGNID)

CONTINUE

CONTINUE

CALL UNIPLOT

CALL .PAGE“‘QOO!QQO’

ENCOCE(S0+1096+TITL) nEAD

FORMATY{2SMDEATN FROM OVERFPRESSURE +2A10+1N%)
ENCODEZ (5020972 TITLLIINERD :

FORMAT (260 INJURY FRQM GVERPRESSURE +241001HS)
ENCODE (S0+1098,TITL2INEAL -

FORMAT (18FSTRUCTURE DAMAGE +2A1001M8) -

00 50 I=4+6 .

IF(1.EQ.YICALL TITLE(IEHDEATH FROM IMPACTS+=100+13:% DISTANCE (M)«
1130 13HY DISTANCE(M) 41301200840}

IF(f.EQ.21CALL TITLE (19NINJURY FRON IMPACTS«=100s13nA OISTANCE (M),
§13¢130Y QISTARCE (MY 913012602840} o
IF(FEC I CALL TITLE (29HINJURY FROM FLYING FRAGEMENTH0-100
113X OISTANCE (W) 9130 03RY DISTANCE (M) ¢13012,0+8.0)
IFL1.EQ&ICALL TEITLE(TITL ¢~100, °*
T1IHX OISTANCE (K) #1230 k3nY QISTANCE (W) el3e124048,00
IF(ToEQeSICALL TITLE(TITLL =100y ) .
1134 DISTANCE (M) 213+13HY CISTANCE(M)213012:008.0}
IF (TG0 CALL TITLECTITL24=1004)230% GISTANCE (N}
T13010HY DESTANCECM)02J012404340)

RATR(YN(T)/YMALR) ¢ 04}

IF(RAT +GT« 1:0)RATRL,O

RAT=AINT(10,00RAT) /1040

CALL BLNK] (3o 483 e¢Te8080340)

YTOPuYMAXORAY

YINCeYTOP/2.0

ARANEA QOYTQP/),0

RINCaRNAX/2,0

YHINR=YTQP

XMINmaXNAX

XSCAL®XHAR/G40

YSCALEYTOR/4 40

NJs0

Jei

00 216 Kalehild

ROK{K)nXAIK}=XC

YAY{K)uYA(K)=YC

IFLABS{XAR(NY ) JGY, NMAXICGO YO 2)6

IFLABSIYAY(K)Y) GY. YTIUPIGO 10 216

XAALJ)mRAX (K)

YAALJ ) avaviK)

HiJisk

NJwy

JoJg+}

CONTINUE

CALL GRAFAIRRIN e R INCoAMAR s YNINOYINCoYTOP)

CALL MARKER(1)

CALL CURVE tXAA YAAGNJo=})

,':NJ «£Qe 0NI0 YO 127

Ls

FIGURR D~3 {continuad)

D-10




K8 M 2 M

116

120

127

110
tl2

CONTINUE
AX=XAA(L)=0.1
YYsYAA (L)
XTESaXAA(L)=XnA(L~1)
YTESaYAA(L)=YAA(L~1):
IF (XTES.EQeQs «AND, VTES.EQ-O.) ML)ab (L=}
ENCODE 1200 12C oW IN{L)
FORNAT(1r ¢1Jelbd) . 'Jﬁ
CALL RULMESS(Us100exXsYY) o B
IFIL «EQ. NUIGO TO 127 - oo
Lul+])
IF(L «GV. 400)GC TO !27
60 T0 116
CONTINVE
XPOSu3 .8
00 120 Jul,$
OX=2.,0%R(14J) 720040
A1) =-Rt1J}
208(1ind,
281(1)=0,
201201 =n,
281(201)a0,
00 110 K=2.201
ZA{R) oA (K=]) o0/
IF(2AIK) «GTe RUIeJ2IIGO TO 112
281%) aSQRT(R Lo JI902=2a(K) 02)
¥B)IK)n=26B1K)
CONTINUE
CAL'. CURVE'ZA428+20140)

. CAL: CURVE(Z2A4281+203+0)

114

100

$5

%0
2000

V2

RPUSE 5o %POS

CALL SCmeL)

YPOS:d 0=281100) 7YSCAL
TNCOCE (3001 14oL8D)IPECNT L))
FORATIFRedr B 23N 89)
CALL LLI.ESILSBsIPKs))

CALL STORY{IPK14XPOSIYROS)
CONTVINUE

CALL SiHmLn

CALL RESE™(SHELNK))

EPNCUDE 18055 LTVITHG
FORMAT (1 6NMAS™ EXPLCDTO & +E9.3+00 RGH)
CaLL LIMESELIVID 2010

Coll STORYIIPK2e) 04004840}
IFLL 260, 1) CALL EaDPLI~L}
tFiL +EC. 20 ChLL FAIPLL-2)
1IFLl J€G. JICALL ENRPLI=-Y)
tFl oﬁﬂo 47 CaLL ENCFLL~4)
IF(] +5Qe SHCALL ENCPL (%)
tF(t AEQo 6)CaLl ENDPL (~6)
CONY INVE

CONYINUE

CALL OONERL

€ND

FIGURE D-3 (concluded)
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PROGRAM TOXDISP{INPUT+QUTIPUT+TAPES=INPLT9TARPEG=OUTFUT+TAPES)
OIMENSION XA(AL10) oYALAL10) oAX(300303)0AY(30+103)0AY1(J0+4303)
OIMENSION HEAC(2) o TITLU(T) o TITLIITIoTEITLR(T)

OIMENSION BX(601)+8Y(601)98Y1(60))CELLIDIALO)

DIMENSION NP(20) oM (400} oNK(2020) sR(3910) +PECNT(10)
OIMENSION XAA(400)sYAA(400)+0X(110)+0DY(119).0Y1¢110)
OINENSION CX{2050300)sCY(2¢5¢300)9CY1(2+54300)

OIMENSION XC(400)oYCLA00) +YCL1{400)9XGR(I)9YGR(I)

OINENSION LSTRNG(SD) 4LSTIS0)sLTV(60)

OIMENSION IPK(S50)+IPK](S0)IPK2(60)

OATA NP/090+000+00000909000900000¢000¢000004000/7

DATA NI1/400/7+N127187:N14/400/

DATA NJZ0/9NJ1Z0O/

OATA IDRAw/0O/

OATA PECNT/1:009250005040075:0099.0/

THIS PROGRAM 1S FOR PLOTTING TOXIC CASULALTY -

WRITE(6+100))

FORMAT(® oRITE THE PLOTTING DATA FILE NAMES)

NP=200 FOR GENERAL CATA, ] FOR CELL CENTER

NP=2 FOR PUFF TOXICs =4 FOR PLUME TOXIC

READ(5+1000)AFILE

FORMAT (AR)

PRINT }034 |

FORMAT (®» ENTER THE PLOT TITLE (<2] CHARS,)==?)

READ (5+1095) KEAD

FORMAT(2A10)

WRITE(641004)

FORMAT(® DO YOU WANT TO CHANGE THE SPILL LOCATION+®}
WRITE(6,1005)

FORMAT (® ANSWER ) FOR YES. 0 FOR NO®)

READ ®¢ NANS)

IF(NANS] LEQ, 0)GO TO 402

WRITE(6e1007)

FORMAT(® WRITE THNE CELL NUMBER WhERE THE SPILL wlLL OCCURe)
READ =¢ NCELL

WRITE(8+1008)

?ORN:T:; 00 YOU WAMRT TO CHANGE TME MIND OIRECTIOM FuOM THE ONE®)
PRIN 1%

FORMAT{® uMICH YOU USED TO CALCULATE TNE PLOTTING DATA+®)
WRITE(6+100%)

READ &y NANS2

IF (NANS2 +EQ. 01060 T0 w0}

WRITE(G60101))

FORMAT(® wRITE THE ANGLE BETWEEN X=aXIS AND WwIND CINECTION®)
MRITE(641012)

FORNAT(® IN OEGREEs COUMTERCLOCKWISE 1S o+ CLOCKMISE 15 =v)
READ ¢, wDIR

WDIRwWOIR/57.23978

CONTINVE

CALL BFSUBLEMATTACHoShTAREGsAFILE20000000¢UCIESIEM)

REVIND 9

In)

RGRT#0,0

YOGRY®,00005

YHAX®,00008

READO¢1001 INs 1 T0H e IFL oL WINDSCONCENS THG
FORMAT(I133E1244)

CONCENSCONCEN/1000.0

TRGeTRG/1000.40

UMINDSUNIND 210040

MRITE(Go 1001 INo ITORIFLMIUWIND sCONCEN THG

CONTINUE

READ(9¢1002INPLOT o2 0l200Vel

IFCEOF (91135420

FIGURE D-4. TOXDISP




1002 FORMAT(IT3+2E1244¢410)

30 IF(NPLOT JEQe 200)GC TO 10
IF(NPLOT .EQ. 1)GO TO 15
IF(NPLOT +EQe 2)G0 TO 20
IF(NPLOT +£Q. 4260 TO 28
IF (NPLOT +EQes 10 +ORe NPLAT «EQGe 11260 TO 125
IF(NPLOT <EQ+ 12 +ORs NPLOT +EQe 13)GO TO 126
IF (NPLOT +EC. 199) TMG=X/1000.
GO 10 S

C READ TOXICITYFLAMMABILITY.WING SPEED AND CONCENTRATJON

10 ITOX=]l .
IFLN=]2
UWINO=X/10040
CONCENsY
GO T0 S

C READ CELL

15 Is11
Nllsl .
XAt1)aX
YA(I)uY
CELLID(I)=2
NP (NPLOT)SNPLOT

GO 10 S
¢ REAQ PUFF DATA
20 Isl
Jul2
AR(Ied)}aXx
AY{leJ)ay
AY}{TeJ)mey
Nlas]l
NP (NPLOT)SNPLOT
IFLY GT. YMAX)YNARSY
GO YOS
c REAC PLUME DATA
25 I}
BX{l)wX
v (i) ey
8Yl(l)e=y .
Nlanl .
NP INPLOT)uNPLOT
SFLY oGT. VMAN)YMHARSY
GO Vo 8
c READ PLUNE DATA
125 NPINPLOT)SNPLOT
TaNpLOY=q
Jull
Ksl2
NK(foJ)eK
ChtloedoeKimy
CYtledon)ay
IFLY 0T, YGRTIVGHtT)wy
PR «GTe XGRTIRGR({JVu
YaRteYGR (1)
RGRTWROR (D)
10RAwe)
GO Y0 S
128 NPINPLOTIaNPLOY
JanPLOT~1 ]
Jel}
Kal2
NK(leJ)ex
CxiledoK)uk
CY(ledeK)uy
TR(Y 0T, YORTIYGH(])sY
IF{X oGV, XGRYIXORC(I)ma
voRYuyGR (D)
XGRY®XGR (D)
10RANE]
G0 T0 S

FIGURE D-4 (continued)
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35 CONTINUE
IF(NCELL +EQW 0)GO YO 517
XCEN=XA (NCELL)
YCENsYA (NCELL)
$17 CONTINUE ’
IFINCELL +EQs O «ANCe wOIR EQs 0.0)GO TO S1)
00 S13 I=1,N}l
IF(NCELL +EQ. 0)}GO TO S1S
XA(I)aXA (1) =XCEMN
YA(I)=aYA(])=YCEN
S1S XAU(I)=XA(Q)®COS(WOIR) ¢ YA(1)*SIN(WOIR)
Yl(l)'-Xl(I).SlN(HOIR) + YAL{L)*COS(wDIR)
$13 CONTINUE .
511 CONTINUE
WRITE(6+1089NI1oNT2oNI4INK(]))
1089 :gﬂ::;(glo.NCELLS"ol&o' NPUFF CVSI.OIQG. NPLU CVSa®4lie® NKu®,l4)
w
NKmNK (1)
IFINP(2) o+EQ. 2)XMAXRAX(N]Z2+100)
IF(NR (L) JEQe Q)XMAXRBR(N]A) -
Jel e
00 92 I=lenNIl
IF(XAL{I) oLYe 040)GO0 YO S2
IFINP(2) +EQs 2 «ANDs ABS(YA(1)) <GTe YMAXIGO YO 92
IF(NP(Q) <EQe & «ANCe ABS(YALI)) GT+ YMAX)GO TO 9%
tF((N:(a)oEGoZoQ“.NP(C)OEQDQ)OANDOX‘(‘)OGTOX“‘X’ GC T0 92
NiJ)s
XAA(J)mXALL)
YAA(J)mYALY)
NJwJ
JuJel
92 CONTINUE
IFCXMAX LYe 140)GO YO Y02
IF(XHAR (LY. 10000G0 TQ 302
IF (XMAX LT 1000060 TO 304
IF (AMAX (LT 1000.0)G0 TC 305
302 KMAXsXMAX+0,05
XL TN XHAR=ANOD (XNAR ¢ 005}
AINCaXLIN/4,0
60 TO 212
J03 XMAXSXMAX*0 .S
AL INSXMAX = AMOD (XMAX 90 45)
XINCaxLIn/4,0
! 60 0 212
: 306 XHAXSXRAR S .0
ALINSAINT {XHAK)
RINCeRLIN/4,0
GO 10 2l2
305 XMAXEXHAX 50,9
R INSXNAR=AMOC (XPEX 48 e0)
XINCuRLIN/&.0
212 1F(YMAR LLT, 0.1)G0 YO W2
IF(YMAR (LT, 1.01G0 10 N3
IFIYMAR LY 1400060 TO 314
312 YHAXEYMAXR*),005
YLINuYNAR=AMOC (YHAL+04.005)
YINCoYLIR/2.0
GO 10 21e
31) YHAXaYRANS(D,08
VLlIlYﬂDIOCHOU(Yﬂl!tﬁoﬁﬁi
YINCuYLIN/2,0
GO TC 218

FIGURE D-4 {continued)
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314 YMAXSYMAX*0.S
YLIMeYMAX=AROC (YMAX90,5)
YINCaYLIN/240
2146 XSCAL=sXLIN/12.0
YSCAL=YLIN/4 .0
YNINs=Y| [N
HRlYE(601079)XLINQYLIN.VN‘N.XI“COYINC
1079 FORMAT(SX+SF8.2)
CALL UNIPLOY
CALL PAGE(11.0014.0)
ENCODE (50410964 TITL) HEAC
1096 FORMAT(24HTOXIC IRRITATION CURVE +2A1C+1NS)
ENCODE (5041097 TITLL) RHEAD
1097 FORNATI14KTOXIC OEATH +2A10010%)
ENCODE (50010984 T1ITL2) HEAD
1098 FORMATCISHNTOXIC INJURY  o2A1091HS)
&0 CALL TITLE(TITL=100014HR DISTANCE(KM)
114¢14MY DISTANCE(RKM) v14912400840)
CALL GRAF(0.0XthoXLlHoYI!NoYlNCoYLIN)
CALL WARKER(1)
CALL BLAK1(3:¢8+8:A9T.0184301)
CALL CURVE (XAAsYAAWNJ9=1)
IFINJ «EQe 0)GO TQO 20
Jul
56 CONTINUE
. AXmXAAtJ)=0.)
YyavAa(d)
AVESsRAA(J)-RAA(J=])
YYESaVAA(J)=YAA(J~])
IF (RTES o€Qe O« «ANDo YTES oEQs 04) “(J!l“‘J’x)
ENCODE (2095800 )N L)
S8 FORMATLIY ¢13e1hS)
CALL RLMESStUs100+2XXeYY)
IFtJ +£Q. NJ)GO YO T0
JeJel
IFtJ +GY, 400)G0 TO 20
GO 10 5¢
70 CONTINUE
IF (NP (4] EGe 4)GO TO o8
NJMPu)
IF (UwiNDs LEe %e0) NJNP=Q
€0 50 Is@eNI2/NJuP

JuJn0
00 80 Jelelol
IFtAR(Ev)) oLEsOs) GOTO B0
IFP(ABS AV (T od)) oGToYRARGORAX{LsJ) OV SNMAR) GOTO 80
NNLNNTY
ORtJJYuAR L)
DY{JJImayY Ll o)
L AURNIY 2L JINRY

80 CONYINUE
CALL CURVE (DX+0YedJe0)
CALL CURVE(ORDYLeJJe0)
KiuSe(le)
ENCODBE (40 26oLETRNGIKE

26 FORMAT(I3eeH NINSS)
CALL LINES(LSTRAGIPK )
RPOSsAR (L8511 7XSCAL
YPOSua0-AY(sS51)2YSCALYPOSLE
YPOSL1evPQOSI 100,
c‘LL.570“'(!'K0|03P0$0YP05'
Pl €0, NI2)G0 TO Sa
IFLL WGY, 25000 TO Sa
P UL eC0.8.0RLEQLOURILEUCLISORLIEQL20} YPOSTLImY,

PIGURE D-4 (continued)
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S0 CONTINUE

48 CALL CURVE (BXo8YoN14e0)
CALL CURVE(BX+8Y1eN]4e0}

S ENCODE (50960+LSTIUNIND

CALL RESET (SHBLNKS)

60 FORMAT(GRWIND VEL +FSe2o5H M/SS)
CALL LINES(LST+IPK1el)
CALL STORY(IPKlslv4e008.0)
CONCEN=CONCEN®1000,

. ENCODE (60062+LTV)CONCEN

62 FORMAT(21HLTV FOR TARITATION = +E9,3:6F G/CCS) .
CALL LINES(LTV.IPK241)

CALL STORY(IPK2¢1440007.8)
ENCODE (60¢64oLTVITNG

64 FORMAT (1 IFVAPOR MASS 3 4E9.3040 KG3)

CALL LINES(LTV.IPK241)
CALL STORY{IPK2s1044007,.2)
CALL ENRDPLt=-1)

Tt CONTINUE
THE FOLLOWING IS FOR PLOTTING TOXIC CASUALTLY
NP0 PLUME TOXIC OEATHe NPa)] PLUME TOXIC INJURY
N®12 PUFF TOXIC DEATRhs N=13 PUFF TOXIC lNJURV
IF (1DRaw LEQ. 0) GOTO 3000

131 00 1100 =142
IF (1 «EQ. 1ICALL T!YLE(T!TL!.*!GO.!QNX OISTANCE{KN)
1160140Y GISTANCE(KM) 014012.04840)

IF(] +€Qs 29CALL TITLE(TITL29=100010MR DlS!ANCEllﬂi.

1140040y DISTANCE(KM) 01401240+840)

AGRY=XGR (D)

YGRYaYGR(1)

IFIXGRY LY. 10.0)G0 YO J22

IF (XGRT LT, 100.0)G0 YO 32)

IF(XGRT LT, 1000.00G0 TO 324
322 RGRY =2X8RATY.S

XTOPaRXGRT=AMOD (XGRT4045)

XOEL=XTOP/4,0

GO0 T0 222

I3 AGRIaXGATS,.0
XTOPmAINT {XGRT)

XOELaRTOP/4.0
GO Y0 222

324 XGRTXGRT+50,0
ATOFaRGRT=ANOD (XGRT%840)

XOELRRTOP /6,0

222 IF(YGRT (LT, 0.1)80 TO 332
IFLYGRY LT, 1,006G0 TO 3N
IFLYORT LT, 1040160 T0 336
AFLYGRY LT, 100.0)G0 10 335

332 YORTYGATY+,008
YIGPuYGRY=ARCO (YOGRY 4 005)

YOELeYTCR/240 .
60 Y0 224

333 YGRTuYCHT 0,08
YTOPuYGRT=ANOC (YGRY 4 0405)

YOELaYTCR/2.0
60 YO 224

338 vGRYeYGRT0,.8
YTOPSYGAT=ANQU LYGRY 4 Q453
YOELsYT(CP/2.0
G0 Y0 228

OoONnO

FIGURE D=4 (continuad)
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e o AR N

Ny .

S MR

335

226

402

&0

140

162

184

207

1"

YGRTSYGRT +5.0

YTOP=AINT (YGRT) ‘e
YOEL=YTOR/2.0

XSCALSXTOP/1240

YSCAL=YTOP/4,0

YBOT==YTOP
:R{TE(601079)XTOP.YTOPQYEOT’XDELOYQEL
=

00 402 J=lNIl

XAA(J)=0,0

YAA(J)=(Q,0

CONTINUE

DC 404 JslsNIl

IFCRACJ) oLTe 0s0 oCRe AA(J) «GTe XGRTIGO TO 406
IF(ABS(YA(J)) +GTe YGRTIGO TO 404

LI{NE N]

XAA(L)=XA L))

YAA(L)=YalJ)

NJ=L

Lul s}

CONTINUE

CALL GRAF(0.0¢XCEL+XTOP+YBOTeYCELSYTOP)

CALL MARKER(])

CALL BLNK2(34837¢8070hs8e30))

CALL CURVE (XAAYAAINJo~])

IF(NJ «EQ. 0)GO YO 17)

Le)

CONTINUE

XXeXKA{L)e,l

YYaYAA (L)

ATESeXAA(L)=XAA(L=]))

YTESaYAALL) «YAA(L=])

IF (XTES.EQGale o+ANDLYTESLEQuOe) ML) (L=))
ENCODE (20 e 142oUINIL)

FORMATLIE «130108)

CALL RLRESS(Uel00eXXo¥Y)

IFtL +€0. NJ)GO Y0 1T}

LaLe]

IF(L «GT, 400)30 Y0 17)

GO T0 140

CONTINUE

KJm]

00 11095 yul+$

IF (Je €Cs 2 +0Re J .Eu. 4) GO0 1108
YCHu] . 0E=5

!CN-O.

KNaNR (14 )

00 1110 KslokN

RCIKIRCR (T eyoR)

YCIRIuCY t age)

YC1(K)uevC(x)

IF(VC LK) JQT. YCHIGE TU 207

GO YC 1110

YCHeYC (X)

RCusXC(K)

KJoK

CONTINUE

CALL CURVE (XCoYCoKNsO)

CALL CURVE(RCVCloKNoO)

ENCOOE(SOv&QO.LS'lFCCNIlJ)

EIGURE D~4 (continued)
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e 52 g o

209

1105

a8

o7

144

1100
Jood

002

FORMAT (FS.1430 % +1F$)

CALL SCMPLX

CALL LINES(LST+IPKIsl)
XPOS=XCM/XSCAL
YPOS#4 40+ YCH/YSCAL

CALL STORY(IPK1410XPOS,YPOS)
CONT ENUE

CALL RESET(SHBLAKS)

CALL STMPLX '

ENCODE (80+88+LTVIUNIND
FORMAT{11MUIND VEL ® ¢FS5.245N M/SS)
CALL LINES(LTVoIPK241)

CALL STORY(IPK25le4e0s840)
ENCODE (60:6T+LTVITHG

FORMAT (1INVAROR NASS = +E9.3val X6S)
CALL LINES(LYV.1PKZe1)

CALL STORY(IPK2e11840+746}
IF(I +EQe 1)CALL ENCPL (~2)
1P «EQ. 2)CACL ENCPL(=))
CONTINUE

CONT INVE

WRITE (643002) IORAw

FORMAT (/¢ [DRARs ¢412)

CALL OONEPL

END

" PIGURE D-& (concluded)
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?9/06'"120 12-42-58-
PROGRAM CALPLOT

. »JOB
CRLPLOT» T30s P2,
UZERC.

PRO.JECT) ¢
COPYBFs » PLDTF.
RUUTE(PLUTF’DC=PP’UN=PLDTTDC>
/EDR _
<PERANPI TINED
“EOR

“MDSEE
/NOPRCK
<TRANS

~READs PLDTF
/EOF

RERDY.,

PIGURE D~5. CALPIOT

29.06-12. 12.43.51,
PROGRAM  PLTINFO

PLOTINFD

CHRRGE o

CUSTOMER +AME» U, &, COARST GURRD
INITIRTORs B, ﬂ?TICULﬁ’ECi
PHONF »

PRIDRITY RER

PRPER T¥PEs PLAIN

PAPER ST12F« 1Y

NUMBER OF PENSy 1

PEN 1» BLﬂpKQINV

IEL IVERY IN°TQUCTIQN’ HOLD
PLOTEND
REANDY,

PIGURE D~6. PLIINFO

D-19
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